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Abstract 
The current study examined teacher ratings of the executive capacities of groups of 
ADHD-diagnosed and ASD-diagnosed students; first by comparing teacher ratings of 
each clinical group to the teacher ratings of a group of matched nonclinical peers, then by 
comparing the teacher ratings of the two clinical groups.  The data for both clinical 
groups and their respective matched control groups were part of the data collected during 
the standardization of the McCloskey Executive Function Scale – Teacher Report Form 
(MEFS-TR).  It was hypothesized that when compared to their matched control groups, 
teacher ratings of the ADHD-diagnosed group would reflect a greater number of 
executive capacity deficits within the Academic Arena of Involvement than in the 
Self/Social Arena of Involvement, and teacher ratings of the ASD-diagnosed group 
would reflect a greater number of executive capacity deficits within the Self/Social Arena 
of Involvement than within the Academic Arena of Involvement.  Results supported to 
some degree the hypotheses; for many aspects of executive control, significantly larger 
percentages of ADHD-diagnosed students than matched controls were rated as having 
more deficits within the Academic Arena than within the Self/Social Arena and 
significantly larger percentages of ASD-diagnosed students than matched controls were 
rated as having more deficits within the Self/Social Arena than within the Academic 
Arena.  Additionally, as anticipated, results showed that for many aspects of executive 
control, significantly greater percentages of ASD-diagnosed students than ADHD-
diagnosed students were rated as having more deficits within the Self/Social Arena and in 
some specific cases, significantly greater percentages of ADHD-diagnosed students than 
ASD-diagnosed students were rated as having more deficits within the Academic Arena.  
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Unanticipated however, was the finding that for many aspects of executive control, 
significantly larger percentages of ASD-diagnosed students also were rated as having 
more deficits than the ADHD-diagnosed students within the Academic Arena.  Finally, as 
anticipated, ADHD-diagnosed students were more likely to be rated as having executive 
function deficits reflecting a lack of knowing when to activate an executive capacity, 
whereas ASD-diagnosed students were more likely to be rated as having executive skill 
deficits reflecting a lack of knowing how to activate an executive capacity.  
 
Keywords: executive functions, Autism Spectrum Disorder (ASD), Attention Deficit 
Hyperactivity Disorder (ADHD) 
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EXECUTIVE FUNTIONS, ASD and ADHD 
CHAPTER 1 
INTRODUCTION  
  Executive Functions Profiles of Individuals with Attention Deficit Hyperactivity 
Disorder and Autism Spectrum Disorders   
 Individuals diagnosed with Autism Spectrum Disorder (ASD) or Attention Deficit 
Hyperactivity Disorder (ADHD) are often faced with various socioemotional, behavioral, 
neurological and executive function deficits.  According to the DSM-5, individual with 
ASD represent about 1% of the population, and those diagnosed with ADHD show 
prevalence rates around 5% of children and 2.5% of adults (American Psychiatric 
Association, 2013).  The behavioral symptomology expressed by these individuals are 
often related to deficits regarding their executive function abilities.  Issues related to 
inhibition, planning and cognitive flexibility are primary hallmarks of these disorders 
(Geurts, Verte, Oosterlaan, Roeyers & Sergeant, 2004). 
 Both ASD and ADHD present with deficits that affect their interpersonal and 
social functioning.  ASD is generally associated with deficits related to communication, 
social interaction, perception and sensory integration (APA, 2013).  In addition, DSM-5 
criteria discuss how those with ASD demonstrate an insistence on sameness and highly 
restricted, fixated interests that are abnormal in intensity or focus (APA, 2013).  ADHD 
is defined as a disorder that highlights difficulty in maintaining focus and attention and/or 
exhibiting hyperactive or impulsive behavior.  Diagnosis with ADHD will specify if the 
individual displays solely inattentive behavior, solely hyperactive and impulsive 
behavior, or a combination of the two (APA, 2013).   
EXECUTIVE FUNTIONS, ASD and ADHD  2 
 The concept of Executive Functions (EF) refers to one’s ability to cue his or her 
brain’s neural networks to initiate functions related to higher order processes.  This can 
include reasoning, problem solving, organization, planning, working memory, behavior 
regulation, and self-monitoring as well as the ability to focus and sustain attention 
(Williams &Thayer, 2009).  Research in the field of neuroscience has discussed the role 
of the brain’s pre-frontal cortex (PFC): an area of the brain that includes all portions of 
the frontal lobes that are located anterior to motor and premotor cortices (Suchy, 2009).  
Sections within the PFC are responsible for various functions including, but not limited to 
working memory, sustained attention, motivation, inhibition and social appropriateness 
(Suchy, 2009).   
Statement of the problem   
The professional literature has established that students diagnosed with ASD and 
students diagnosed with ADHD exhibit deficits in the use of executive capacities (EC).  
The EC deficits seen in these individuals can affect their lives in various ways.  In 
general, students exhibiting EC deficits may struggle with academic production as well as 
with daily functional activities (Lehto, Juujärvi, Kooistra & Pulkkinen, 2003).  Within the 
school setting, the EC problems exhibited by individuals with ASD and ADHD 
contribute to academic performance problems, social interaction difficulties, and 
disciplinary issues, including truancy (Thorell, 2007; Reed, Jakubovski, Johnson, & 
Bloch, 2017).  To best assist students diagnosed with these conditions, it is crucial that 
school and clinical professionals develop a comprehensive understanding of the EC 
deficits associated with these disorders, given their significant impact on the academic, 
social and cognitive growth and development of these individuals.  The selection of the 
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most appropriate treatment methods or interventions to address academic or 
social/emotional difficulties is critical to assisting individuals diagnosed with ASD or 
ADHD in order to ensure that their educational needs are being addressed in an effective 
manner.   
Often, students diagnosed with ASD but characterized as high functioning, exhibit 
symptoms similar to those exhibited by students diagnosed with ADHD.  This overlap in 
behavioral symptomatology could result in an improper evaluation and diagnosis and 
subsequently lead to the implementation of interventions that do not address the specific 
needs of the student.   
Considering the role that executive capacities (EC) play in activities of daily 
living and school performance, it is important to determine if there are specific patterns 
of executive capacity strengths and/or deficits associated with the diagnoses of ASD and 
ADHD.  Additionally, it is important to determine the similarities and differences that 
may exist between the pattern of EC strengths and/or weaknesses associated with the 
ASD diagnosis and the pattern of EC strengths and/or weaknesses associated with the 
ADHD diagnosis. 
Purpose of the study  
The purpose of the study is to examine the executive capacity profiles of students 
with ASD and ADHD and analyze the similarities and differences between the two.  
Within the school-based setting, these individuals often present with variable difficulties 
regarding their behavior, academic achievement and attention to task.  Viewing these 
difficulties through the lens of specific patterns of EC strengths and deficits may help to 
identify specific treatment methods that can be used to assist these students in the 
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improvement of their academic and daily functioning.  There may be a high degree of 
similarity between students diagnosed with ASD and students diagnosed with ADHD; 
however, there may be differences that could have significant implications when 
selecting or developing effective treatment methods.   
The current study will examine teacher ratings of the ECs of a group of students 
diagnosed with ASD and the teacher ratings of the ECs of a group of students diagnosed 
with ADHD to identify similarities and/or differences in patterns of EC strengths and/or 
weaknesses.  The teacher ratings of these clinical groups also will be examined in 
contrast to the teacher ratings of demographically-matched control samples of non-
clinical students to identify similarities and/or difference in patterns of EC strengths 
and/or weaknesses.  Conclusions drawn from the data analyses hopefully will aid in 
refining the selection of treatment methods and interventions that are used to address 
academic and social/emotional difficulties exhibited by students diagnosed with ASD or 
with ADHD. 
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CHAPTER 2 
LITERATURE REVIEW  
Executive Functions Profiles of Individuals with Attention Deficit Hyperactivity Disorder 
and Autism Spectrum Disorders 
 Executive Functions (EF) are a set of cognitive capacities that cue the use of 
perceptions, feelings, thoughts and actions.  EFs can be used to cue various cognitive 
capacities including planning, organization, reasoning, working memory and self-
monitoring (McCloskey, Perkins & VanDivner, 2009; Williams &Thayer, 2009).  
Although individuals may demonstrate a pattern of EF strengths and weaknesses, those 
diagnosed with Autism Spectrum Disorder (ASD) or Attention Deficit Hyperactivity 
Disorder (ADHD) have historically exhibited deficits in many different EFs.  Individuals 
diagnosed with ASD typically exhibit repetitive patterns of behavior and deficits in 
directing effective social communication; however, individuals diagnosed with ADHD 
demonstrate difficulty with focusing and sustaining attention, hyperactivity, and/or 
impulsivity (American Psychiatric Association, 2013).  
 Although the concept of executive functions is being used to characterize some of 
the difficulties associated with many different mental disorders, there is no broad 
consensus on the definition of this psychological construct (Jurado & Rosselli, 2007).  
Although the term central executive was used by Baddeley & Hitch (1974) to describe a 
mental mechanism that directed the use of working memory, current use of the construct 
makes reference to involvement with many different mental capacities including 
inhibition, attention, planning, organization, shifting, flexibility, and problem-solving 
(Corbett, Constantine, Hendren, Rocke, & Ozonoff, 2009; Jurado & Rosselli, 2007; 
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Williams &Thayer, 2009).  Multiple conceptions of EFs will be discussed in this chapter 
as well as the relationship of EF to ASD and ADHD.  
Autism Spectrum Disorder 
Autism Spectrum Disorder (ASD) is a condition that is diagnosed during early 
childhood.  Individuals diagnosed with ASD often display deficits in social interaction 
and social perception, communication, and sensory regulation.  Other characteristics 
often associated with autism are engagement in repetitive activities and stereotyped 
movements, resistance to environmental change or change in daily routines, and unusual 
responses to sensory experiences.  
Autism was first described in 1908 by Eugen Bleuler as a symptom of 
Schizophrenia (Kuhn & Cahn, 2004).  Leo Kanner utilized the term Autism in 1943 when 
publishing a paper describing 11 children who were highly intelligent but displayed a 
powerful desire for aloneness and an obsessive insistence on persistent sameness.  
Kanner later named their condition early infantile Autism (1968).  In 1944, Hans 
Asperger described a group of children that demonstrated a pattern of behavior that 
included “a lack of empathy, little ability to form friendships, one-sided conversations, 
intense absorption in a special interest, and clumsy movements (Atwood, 1998).”  This 
classification later became known as Asperger’s Syndrome.  
ASD was previously known as Pervasive Developmental Disorder and consisted 
of a group of diagnoses given to individuals who presented with a marked impairment in 
what is considered typical human development.  The Diagnostic and Statistical Manual of 
Mental Disorders, Fourth Edition, Text Revision (DSM-IV-TR; APA 2000) classification 
of pervasive developmental disorders included five specific diagnoses which were 
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evident sometime during childhood or adolescence.  These five diagnoses were Autistic 
Disorder, Rett’s Disorder, Childhood Disintegrative Disorder, Asperger’s Disorder, and 
Pervasive Developmental Disorder Not Otherwise Specified.  Individuals diagnosed with 
these conditions were likely to demonstrate difficulty with proper social interaction, 
communicative deficiencies and repetitive or stereotypical behaviors.  Following the 
implementation of the Diagnostic and Statistical Manual of Mental Disorders-Fifth 
Edition (DSM-5; APA, 2013), all individuals who had previously met criteria for the 
more specific diagnoses delineated in DSM-IV-TR, such as Asperger’s Syndrome or 
Autistic Disorder, are now included in the singular classification denoted as Autism 
Spectrum Disorder (ASD).  
ASD has been described as a highly variable neurodevelopmental disorder 
(Geschwind, 2008).  Although deficits related to social interaction and repetitive patterns 
of behavior are the hallmark of this disorder, research has indicated various symptoms 
that fall outside of the general criteria.  Sensory abnormalities are one such concern.  
Tomcheck & Dunn (2007) describe a study in which 95% of the sample of children with 
ASD demonstrated some degree of sensory processing dysfunction.  Deficits related to 
motor integration include poor muscle tone, poor motor planning; toe walking is also 
common.  In rare cases, individuals with ASD may demonstrate Autistic Savant 
syndrome; a condition in which ASD individuals will demonstrate exceptional memory 
skills that are applied to various skills such as reading, musical talent or rapid calculation 
(Treffert, 2009).   
In addition to the social and repetitive behavior concerns associated with ASD, 
deficits in EF have long been described (Kenworthy et al., 2014).  Various research has 
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indicated numerous deficits, including flexibility, set maintenance, organization, 
planning, and regulation of working memory (Hughes, Russell, & Robbins, 1994; 
Ozonoff, Pennington, & Rogers, 1991).  The presence of these deficits can often result in 
some considerable deficits regarding social, academic and interpersonal functioning.  
Interventions utilizing a Cognitive Behavior Therapy (CBT) framework to target EF has 
shown some success in treating symptoms associated with ASD (Wallace et al., 2016); 
however, more work is needed to research the effects that EF treatment can have with this 
group (Kenworthy et al., 2014).   
ASD Prevalence 
Prevalence rates of Autism can vary slightly depending on the source.  According 
to the Center for Disease Control and Prevention (CDC), it is estimated that 
approximately 1 in 68 (1.47%) children in the United States has been identified with 
ASD.  Studies conducted in Europe, Asia and North America have indicated ASD 
prevalence rates between 1% and 2%.  Additionally, ASD is approximately 4.5 times 
more common in boys (1 in 42) than girls (1 in 189).  According to the Diagnostic and 
Statistical Manual of Mental Disorder-Fifth Edition (DSM-5) Autism is reportedly seen 
in approximately 1% of the population and has been shown to affect males at four times a 
greater rate than females (American Psychiatric Association, 2013).   
ASD Diagnostic Criteria  
The Diagnostic and Statistical Manual of Mental Disorders-Fifth Edition (DSM-
5) is used by mental health professionals as a guide for diagnosing ASD. According to 
the DSM-5, specific diagnostic criteria must be met to make an official and appropriate 
diagnosis of ASD.  One of the two primary diagnostic criteria is persistent deficits in 
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social communication and social interaction across contexts.  Within this criterion are 
three symptoms; the first is deficits in social-emotional reciprocity.  This can be exhibited 
by abnormal social approaches, failure to engage in typical back and forth conversation, 
reduced sharing of emotions and interests, and failure to engage in social interactions.   
The second symptom group includes deficits in the use of nonverbal behaviors 
utilized in social communication.  This may include deficits in eye contact, facial 
expression, body postures and comprehension of gestures.  The last symptom group 
highlights deficits in maintaining, developing and understanding relationships, which 
may involve difficulties in making friends, engaging in imaginative play, adjusting to 
various social situations and/or lack of interest in peers (American Psychiatric 
Association, 2013).   
            The other primary diagnostic criteria that must be met under DSM-5 is the 
presence of restricted, repetitive patterns of behavior, interests or activities.  Within this 
criterion, four symptom groups must be present.  The first is the presence of stereotyped 
or repetitive motor movements, speech or use of objects.  This can manifest in various 
ways including lining up toys, echolalia, or use of idiosyncratic or pedantic speech.   
Insistence on sameness and inflexibility with routines is the second symptom 
cluster.  This can manifest in difficulties with transitions, rigid thinking, ritualized 
patterns of nonverbal and verbal behavior and extreme distress when small changes 
occur.  The third symptom cluster discusses highly restricted or fixated interests that may 
appear intense or abnormal in intensity; this could manifest in a strong attachment or 
preoccupation with an unusual object or excessive perseveration on a topic of interest.  
The last symptom cluster highlights hyper- or hypo-reactivity to various sensory input or 
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awareness of a sensory factor in one’s environment.  This can manifest in an adverse 
response to various textures or sounds, excessive smelling or touching of items, 
fascination with light or movement and/or a marked indifference to temperature or pain 
(American Psychiatric Association, 2013).   
            According to the DSM-5, the diagnosing clinician also must specify a level of 
severity regarding the impairments in social communication and interaction, and the 
restricted, repetitive patterns of behavior.  The DSM-5 emphasizes that these symptoms 
must be present in the early stages of development and impairment in social, 
occupational, or other important areas of current functioning must be at clinically 
significant levels.  The DSM-5 stipulates that a determination of an ASD is appropriate 
when the symptoms being exhibited are not better explained by an alternative diagnosis, 
such as an Intellectual Disability or global developmental delay; however, ASD can be 
comorbid with these other diagnoses (American Psychiatric Association, 2013).    
Attention Deficit Hyperactivity Disorder  
Attention Deficit Hyperactivity Disorder (ADHD) is a neurodevelopmental 
disorder that causes individuals to display hyperactive or impulsive behavior or to show a 
marked decrease in the ability to focus and maintain attention.  In some cases, individuals 
can present with a combination of both inattentive and hyperactive/impulsive behaviors.  
The symptomatology of ADHD can affect daily functioning across a variety of settings 
(American Psychiatric Association, 2013).   
ADHD was first recognized in 1902 by George Still, a British pediatrician.  Still 
described an “abnormal defect of moral control in children” but without a “general 
impairment of intellect.” Over the years, the term used to describe the condition has 
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changed.  In the original edition of the DSM, it was referred to as "minimal brain 
dysfunction.”  Upon the arrival of the DSM-II in 1968, the term was changed to 
"hyperkinetic reaction of childhood." DSM-III referred to attention-deficit disorder 
(ADD) with or without hyperactivity. The term changed to “Attention-Deficit 
Hyperactivity Disorder with Inattentive presentation or Hyperactive presentation” when 
the DSM-IV was released (Lange, Reichl, Lange, Tucha, & Tucha, 2010).   
Review of the literature has indicated varying concerns associated with ADHD. In 
a comprehensive meta-analysis, Willcutt, Doyle, Nigg, Faraone & Pennington (2005) 
found that studies consistently report response inhibition and vigilance deficits in 
individuals diagnosed with ADHD.  Similarly, a study by Corbett et al., (2009) discussed 
how deficits related to vigilance, inhibition and working memory were present in 
individuals diagnosed with ADHD.  It also has been noted that deficits in verbal learning 
and memory, psychomotor speed and sustained attention are all present in those 
diagnosed with ADHD (Johnson et al., 2001).   
Research has discussed varying forms of academic difficulty and adversity 
encountered by those diagnosed with ADHD.  Martin (2014) described various concerns 
including academic failure, retention, school refusal, changing classes and schools, 
school exclusion and work non-completion.  There also are personal and contextual 
factors associated with ADHD.  Personal factors include sociodemographics, personality, 
prior achievement, learning disabilities and motivation, and contextual factors included 
various school-based concerns.  Analysis of their research indicated that ADHD was a 
significant predictor of several academic difficulties, in addition to learning disabilities 
and lower prior achievement (Martin, 2014).  Additionally, individuals with ADHD often 
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display susceptibilities in their potential exposure to violence and peer victimization 
(Lewis et al., 2015). 
Prevalence 
Reports from the CDC indicated that approximately 11% of children between the 
ages of 4 and 17 have been diagnosed with ADHD, based on parent report from 2011-
2012.  According to the same 2011-2012 report, there have been approximately 237,000 
children between 2 and 5 years diagnosed with ADHD in the United States.  Reports 
from the DSM-5 indicate that ADHD occurs in approximately 5% of children and 2.5% 
of adults.  Gender specific reports indicate that ADHD affects male children 
approximately twice as much as female children; this changed to a 1.6:1 ratio in adults 
(American Psychiatric Association, 2013). 
Diagnostic Criteria  
 Inattentive Presentation 
ADHD can manifest in one of three ways, one of which is ADHD Predominantly 
inattentive presentation (ADHD-I).  Individuals with this form of ADHD present with a 
high degree of difficulty in focusing and maintaining attention that negatively impacts 
social and academic/occupational functioning.  To meet diagnostic criteria for ADHD-I, a 
minimum of 6 of the following symptoms must be present for at least 6 months 
(American Psychiatric Association, 2013):  
1. Failing to provide close attention to details or making careless mistakes on 
schoolwork or at work.  
2. Difficulty sustaining attention in tasks or during play 
3. Seeming not to listen when being directly spoken to. 
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4. Failing to follow through on instructions and failing to complete 
schoolwork, chores or work place responsibilities.  
5. Having difficulty in organizing tasks and activities 
6. Often avoids, becomes reluctant or dislikes tasks that require a high degree 
of sustained mental effort 
7. Loses items necessary for task or activities (e.g. school materials, personal 
items such as a wallet or telephone) 
8. Often easily distracted by extraneous stimuli  
9. Often is forgetful regarding daily activities, such as appointments, 
completing chores, etc.  
Hyperactive/Impulsive Presentation 
Another presentation of ADHD includes those who display a high level of 
hyperactive and/or impulsive behaviors (ADHD-H).  These individuals can display a 
variety of behaviors including frequent fidgeting, excessive talking and appear to be “on 
the go.”  As with the inattentive presentation, to meet diagnostic criteria for ADHD-H, a 
minimum of 6 of the following symptoms must be present for at least 6 months; only 5 
are required for those age 17 and older (American Psychiatric Association, 2013):  
1. Often fidgets with hands or feet, and/or may squirm when seated. 
2. Frequently leaves his or her seat in a situation when it is expected to 
remain seated, such as in a classroom or at work place.  
3. May run or climb at inappropriate times; this may appear as restlessness in 
adolescents and adults.  
4. Difficulty in engaging in leisure activities quietly.   
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5. Appears as “if driven by a motor,” or “on the go.”  This may manifest as 
difficulty staying still for extended periods of time, such as in a meeting, a 
classroom or in a restaurant.   
6. Often talks excessively.  
7. May blurt out the answer to a question before the question is finished. 
8. Has frequent difficulty waiting his or her turn, such as in a line.   
9. Often interrupts or intrudes on the conversations or activities of others.   
Combined Presentation 
The third type of ADHD is the Combined presentation (ADHD-C).  This group of 
individuals meet diagnostic criteria for both the Inattentive and Hyperactive/Impulsive 
presentations (American Psychiatric Association, 2013).   
Additional Diagnostic Information 
For all three of the ADHD presentations, the symptoms must occur in a minimum 
of two settings (i.e. school and home) and cause a negative impact on an individual’s 
social, academic and/or occupational functioning.  Additionally, several of the symptoms 
must have been present prior to the age of 12 and there must be clear evidence that the 
presence of these symptoms significantly interferes with one’s social, academic or 
occupational functioning.  DSM-5 criteria also highlight how the presence of the 
symptoms do not occur as a result of schizophrenia or another psychotic disorder and are 
not better explained by a different mental disorder such as a mood disorder, anxiety 
disorder or personality disorder.  A diagnosis of ADHD will also specify a level of 
severity that results in an impairment in social or occupational functioning (American 
Psychiatric Association, 2013).   
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Executive Functions 
In addition to various metabolic, sensory and receptive functions, the human brain 
is the epicenter for numerous forms of neurocognitive processes that implicate one’s level 
of cognitive functioning.  The concept of Executive Functions (EF) refers to the ability to 
cue our brains neural networks to initiate functions related to higher order processes 
including reasoning, problem solving, organization, planning, working memory, behavior 
regulation, and self-monitoring as well as the ability to focus and sustain attention 
(Williams &Thayer, 2009).  EFs have been described as utilizing the neural capacity of 
the prefrontal and adjacent areas for protecting the temporal order of subsequent 
behaviors (Fuster, 1997).   
Often colloquially referred to as the “Chief Executive Officer (CEO)” or “Central 
Executive” (Goldman-Rakic, 2001) of the brain, the frontal lobe has long been 
considered the sole or primary location for the processing of all EFs.  Although there is 
still considerable research to support the notion that EFs occur in the prefrontal cortices 
(Pennington & Ozonoff, 1996), researchers have described the necessity for 
interconnection with other portions of the brain.  This can include portions of the limbic 
system, (emotional processing), reticular activating (arousal) system, posterior 
association cortex (perceptual and cognitive processes) and motor regions of the 
cerebellum (Groenewegen, Wright & Uylings, 1997; Thiebaut de Schotten, Dell’Acqua, 
Valabregue & Catani, 2012; Tyson, Lantrip & Roth, 2014).  Happé, Booth, Charlton, & 
Hughes, (2006) also described evidence to support the interactions of EFs with the corpus 
callosum, the largest interhemispheric commissures that connects the two brain 
hemispheres.  These perspectives reflect the need to conceptualize EFs in a broader role 
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than simply the CEO of the brain.  To this effect, McCloskey (2016) refers to EFs as the 
supervisory system in which the first line managers are the aspects of executive control 
that are responsible for connecting to other parts of the brain, metaphorically referred to 
as the workers, to send and receive communications necessary for effectively directing 
perceptions, feelings, thoughts and behaviors. 
 Over time, there have been numerous attempts to define the concept of EF in the 
neuropsychological literature.  However as noted by Jurado & Rosselli (2007), there is a 
lack of clarity when describing this construct.  One notable limitation is the lack of 
longitudinal studies that have been conducted.  In addition, many of the research attempts 
have been conducted on patients with prefrontal damage and measuring their perceived 
deficits (Stuss & Benson, 1986), rather than using real life scenarios to assess EF.   
Jurado & Rosselli (2007) further discussed the evolution and changes of EF 
throughout the lifespan.  The roles of attentional control, planning, set shifting and verbal 
fluency were highlighted (Jurado & Rosselli, 2007).  Attentional control encompasses the 
concepts of selective attention, sustained attention and response inhibition (Anderson, 
Levin, & Jacobs, 2002); planning refers to the ability to evaluate goal directed behavior 
by identifying and organizing the steps required to achieve the goal (Lezak, Howieson, & 
Loring, 2004).  Set shifting refers to the ability to rapidly switch between item sets 
(Anderson, 2002) and verbal fluency represents the specific initiation and retrieval 
required for verbal efficiency and productivity (Lezak et al., 2004).   
Another model of EF has been offered by Brown (2006) following his work with 
individuals with ADHD.  Brown describes a model that divides EFs into six separate 
clusters.  These include the Activation, Focus, Effort, Emotion, Memory and Action 
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clusters.  These clusters work together to effectively execute various functions that drive 
human thought and behavior.   
 Dawson & Guare (2010) describe EF in the context of a set of skills that enables a 
person to regulate behavior, meet challenges and accomplish goals.  Regarding executive 
skills, Dawson & Guare (2010), make a distinction between skills that regulate thinking 
and skills that regulate behavior. Executive skills related to thinking include: planning, 
organization, time management, working memory and metacognition.  Executive skills 
related to behavior include response inhibition, emotional control, sustained attention, 
task initiation, flexibility and goal directed persistence.  
Gioia, Isquith, Guy & Kenworthy (2015), the authors of the Behavior Rating 
Inventory of Executive Function- Second Edition (BRIEF-2), describe EF as a 
“multidimensional construct with distinct but interrelated domains of self-regulatory or 
management functions” (p. 3).  This construct includes abilities related to behavior 
initiation, inhibition of stimuli effects, selection of relevant task goals, the ability to plan 
and organize methods to solve complex problems, monitoring the success of problem-
solving behavior and shifting strategies for problem-solving when necessary.  The 
authors also discussed the connection of EF with the neuroanatomical structures of the 
brain.  Although EF cannot be exclusively held within the prefrontal cortex, the authors 
discuss the interconnectivity within the frontal lobes and other cortical and subcortical 
regions.   
Holarchical Model of EF 
The Holarchical Model of EF (HMEF) (Figure 1) proposed by McCloskey 
(McCloskey, Perkins, & Diviner,2009; McCloskey& Perkins, 2012; McCloskey, 2016) 
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views EFs as an overarching neuropsychological construct that is utilized to direct 
perceptions, feelings, thoughts and actions.  The model is proposed as a way to organize 
and conceptualize the interplay of various EFs involving the use of portions of neural 
networks routed throughout the frontal lobe.  Within the Holarchical model are multiple 
tiers of executive control that have separate control functions.  The tiers include the Self-
Regulation, Self-Realization and Self-Determination, Self-Generation, and Trans-self-
Integration and the capacity for Self-Activation (an aroused state of consciousness) that 
always precedes engagement of executive control. (see figure below).  The HMEF was 
used as the theoretical model in the creation of the McCloskey Executive Functions Scale 
(MEFS)-School Age Teacher Form.   
 McCloskey (2016) proposes the use of the term Executive Capacities (EC) as an 
overarching category that encompasses both Executive Functions and Executive Skills.  
The delineation between these two concepts is needed to distinguish between the ability 
to cue awareness of the need to perceive, feel, think or act in a specific manner – the 
executive function, versus the ability to activate the other parts of the brain needed to 
perceive, feel, think or act consistent with the awareness – the executive skill.   
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Figure 1 
Self-Regulation tier 
The Self-Regulation tier identifies 31 different self-regulation executive capacities 
that are responsible for the cueing, directing, coordinating and integrating of daily 
functioning across the domains of perception, emotion, cognition and action.  The 31 
self-regulation executive capacities are grouped into 7 clusters.  The clusters are: 
Attention, Engagement, Optimization, Efficiency, Memory, Inquiry and Solution.   
Attention 
The Attention cluster includes the Perceive, Focus and Sustain capacities.  
Perceive refers to the cueing of sensory and perceptual processes to take in information 
within the environment.  This is evaluated by inquiring about a student’s ability to know 
what to do for academic tasks and examining his or her ability to make eye contact, listen 
or touch others in an appropriate way during social interactions.  Focus cues the direction 
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of attention to important information in the environment; this is examined regarding 
school tasks and social situations.  Sustain refers the ability to maintain one’s attention 
during academic tasks or social situations.   
Engagement 
Within the Engagement cluster are the Initiate, Energize, Inhibit, Stop, Pause, 
Flexible and Shift ECs.  Initiate refers to the cueing needed to initially engage a task, 
such as starting school work or engaging peers in appropriate social interactions.  
Energize refers to cueing an adequate investment of energy to complete school work or 
social interaction.  Questions on the MEFS which evaluate Inhibit ECs examined one’s 
ability to suppress impulsive urges in academic or social contexts.  This can include 
waiting for a turn, considering consequences, refraining from physical or verbal 
aggression, and maintaining emotional control during school work or social situations.  
Stop refers to the immediate cessation of various behaviors, such as talking about a single 
topic, engaging in preferred activities or doing things that may annoy others.  Pause 
examines a student’s ability to return to a school task following a brief interruption or 
pausing to allow someone else make a comment during a conversation.  Flexible refers to 
one’s ability to alter perceptions, feelings, thoughts, or actions based on internal or 
environmental stimuli.  This is examined by engaging alternative methods when one is 
stuck during an academic task, accepting changes in school work or routines, or 
accepting changes with a familiar or unfamiliar person.  The Shift EC examines one’s 
ability to move between school tasks or between activities in a social situation.     
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Optimization 
Optimization includes the following EFs: Monitor, Modulate, Correct and 
Balance.  The Monitor EF refers to the cueing needed to evaluate the accuracy of 
perceptions, feelings, thoughts or actions.  This is examined by a student checking school 
work for mistakes, having necessary school materials prior to leaving class or school, 
recognizing if behavior negatively affects others or being aware of one’s appearance and 
hygiene.  Modulate cues adjusting the intensity of the appropriate level of physical 
activity needed for school tasks or within a group and the level of emotional response 
during school tasks or social interaction.  Modulate also examines if the student is able to 
avoid becoming overstimulated or understimulated by various sensory or environmental 
stimuli.  Correct cues the use of appropriate routines for correcting errors on school work 
or apologizing after offending others.  Balance cues the regulation of the trade-off 
between opposing processes or states.  This is examined by the student’s ability to 
balance elements of a school assignment (i.e. quality vs quantity) or maintaining a 
balance in social situations (i.e. talking vs listening).   
Efficiency 
Within the Efficiency cluster is Sense Time, Pace, Use Routines and Sequence.  
Sense Time cues the awareness of the passage of time when completing school tasks 
and/or when talking or interacting with others.  Pace cues the regulation of the rate at 
which perceptions, emotions, cognitions are experienced, or actions are performed.  This 
is examined by inquiring if the student changes pace when taking tests or completing 
school assignments, or when communicating in a conversation.  Use Routines cues the 
engagement of a well-known series of perceptions, feelings, thoughts, and/or actions, 
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especially in cases where automated routines have been practiced and used frequently.  
This is examined by the student’s use of well-rehearsed routines for school tasks or social 
greetings, using strategies to complete school work, participating in conversations on 
familiar topics and ensuring they have all materials needed for homework and 
assignments.  Sequence cues the orchestration of the proper steps needed to complete a 
school task in the correct order, or by retelling a series of events when telling a story.   
Memory 
The Memory cluster included the Hold/Manipulate and Store/Retrieve EFs.  
Hold/Manipulate cues the initial registration and holding of information in mind to make 
it available for mental manipulation.  Evaluation of these skills is completed by 
examining a student’s ability to keep information in mind for short periods of time during 
school tasks or when talking with others.  Store/Retrieve cues awareness of the need to 
store newly learned information or to retrieve previously stored information.  This skill is 
assessed by a student’s ability to recall information on a school subject, particularly when 
taking a test, and being able to recall information about social situations and information 
on themselves and others.   
Inquiry 
The EFs within the Inquiry cluster are the Gauge, Anticipate, Estimate Time, 
Analyze and Evaluate/Compare EFs.  Gauge cues the awareness needed to estimate the 
difficulty of a school task or test accurately, or to figure out how to interact in social 
situations appropriately.  Anticipate cues the anticipation of events at school, such as an 
assignment, and/or how what a student says or does affects other’s thoughts and feelings, 
and the consequences of his or her own thoughts or actions.  Estimate Time cues the 
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assessment of the time needed to complete a school task, or how long it will take to do 
something when speaking or interacting with others.    Analyze examines and analyses in 
greater detail, both school tasks and comments or actions made in social settings.  
Evaluate cues the examination of the quality and/or adequacy needed to complete school 
tasks or engage in social interactions.   
Solution 
The Solution cluster includes the Generate, Associate, Organize, Plan, Prioritize 
and Decide EFs.  Generate cues an awareness of the need for novel problem-solving, 
such as determining a new way to complete a school task or generating new ideas about 
what to say to or do with others.  The Associate EF cues an awareness of the need to 
make connections among previous experiences to find solutions to a problem.  Within the 
academic context, students utilize this ability to understand how multiples things or ideas 
are similar and can be used to solve a problem with school or work.  Regarding 
Associate’s application to the social context, the student’s ability to see a similarity with 
a previous social situation can be used to solve a social relationship problem.  Organize 
cues the awareness of the need to organize school tasks or age appropriate social 
activities.  Plan cues an awareness of the abilities needed to plan for school tasks, for age 
appropriate social activities or for use of their own time.  Prioritize cues an awareness of 
the need to order or select activities based on their level of importance.  This is evaluated 
by how the student orders school tasks or how they handle social situations, based on 
their relevance, importance or urgency.  Decide examines how a student will make his or 
her own decisions about what/when school tasks need to be completed, and what/when 
social interactions are deemed appropriate.   
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Self-Realization and Self Determination  
Within the second tier of the HMEF are the Self-Realization and Self-
Determination subdomains.  These EFs examine abilities that extend beyond the 
capacities described in the Self-Regulation tier.  Rather than directly supervising 
perceptions, feelings, thoughts, or actions, the roles of the Self-Realization and Self-
Determination subdomains exist to manage other Self-Regulation managers. 
Self-Realization  
The Self-Realization examines various abilities with regard to self-regulation of 
thoughts and behaviors.  Within the Self-Realization subdomain, individuals are 
evaluated in their Awareness of Themselves, Awareness of Others and Analysis of Self 
and Others.  To demonstrate Awareness of Themselves, students are evaluated in their 
ability to make realistic comments about their own mental and emotional strengths and 
weaknesses, those physical abilities of how they feel or think about themselves.  With 
regard to Awareness of Others, students are evaluated in their ability to make realistic 
comments about the mental and emotional strengths and weaknesses, or physical abilities 
of others.  Additionally, students are evaluated to determine their ability to make realistic 
comments about how others may view others, how others view the student, or how others 
view themselves.  Regarding Analysis of Self and Others, students are evaluated about 
their ability to analyze and comment realistically about their school performances, to 
know how others view them or their ability to manage themselves.   
Self Determination  
Within the Self Determination, the student’s abilities are assessed regarding Goal 
Setting and Long-Term Planning.  Goal-Setting is assessed by the ability to state realistic 
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goals for schooling and work beyond schooling, based on personal interests.  
Additionally, the student is assessed based on their frequency of expressing strong desires 
to make his or her own decisions about what to do, rather than being based on what 
parents or others say.  Long-Term Planning refers to their ability to make realistic plans 
for accomplishing long-term goals related to work, school and personal/social interests.   
Arenas of Involvement 
The HMEF also posits the concept of Arenas of Involvement.  This concept helps 
to explain the range of variability in engagement of self-regulation capacities in different 
contexts often observed or reported in clinical cases.  The HMEF identifies four Arenas 
of Involvement: the Intrapersonal Arena, the Interpersonal Arena, the Environment Arena 
and the Symbol System Arena.    
Intrapersonal Arena 
The Intrapersonal Arena refers to the use of self-regulation executive capacities to 
direct perceptions, feelings, thoughts and actions in relation to oneself, often referred to 
as self-discipline or self-management.  Effective use of self-regulation executive 
capacities within this arena enables a person to avoid, or effect changes in self-destructive 
perceptions, feelings, thoughts or actions that are associated with conditions such as 
depression, anxiety, addictions, self-mutilation and eating disorders. 
Interpersonal Arena 
The Interpersonal Arena refers to the self-regulation of perceptions, feelings, 
thoughts and actions when engaged with other people.  Effective use of self-regulation 
executive capacities within this arena enables a person to relate to others in an 
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appropriate manner, work cooperatively with others and resolve interpersonal conflicts or 
solve social problems. 
Environment Arena  
The Environment Arena refers to one’s use of self-regulation capacities to cue and 
direct perceptions, feelings, thoughts and actions in relation to both natural and man-
made environments. Effective use of executive capacities in this arena enable a person to 
function effectively when performing everyday tasks, maintain tools and other 
implements needed to perform these everyday tasks, to avoid accidents, and perceive, 
feel, think and act in ways that support and sustain the natural environment. 
Symbol System Arena 
The Symbol System Arena refers to one’s use of self-regulation executive 
capacities to cue and direct perceptions, feelings, thoughts and actions relating to the 
processing, storage, and use of information transmitted through symbol systems.  
Successful use in this area can assist in the ability to regulate academic tasks, including 
reading, writing, speaking or quantifying, assist with work in the science or mathematical 
fields, enhance formal systems of thought and knowledge and enhance the use of 
communication tools, including computers. 
EF Impairment and Implications 
ASD and EF   
 As previously described, individuals with an ASD display various difficulties 
related to social interaction and restricted, repetitive patterns of behavior, interests, or 
activities.  Regarding executive capacities, the deficits most commonly reported in 
research include flexibility, set maintenance, organization, planning, and regulation of 
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working memory (Hughes et al., 1994; Ozonoff et al., 1991).  It has been hypothesized 
that these executive deficits play a role in the social and behavioral deficits associated 
with ASD (Happé et al., 2006; Ozonoff & Jensen, 1999).  A 2000 study by Gioia, Isquith, 
Guy, and Kenworthy, discussed how parent and teacher ratings of children diagnosed 
with ASD (including Asperger’s syndrome, Autistic disorder, and Pervasive 
Developmental Disorder, not otherwise specified, as indicated in the DSM-IV-TR), 
reflected significantly more executive function deficits than parent and teacher ratings of 
a matched control group of children with no clinical diagnoses.    
 Although not explicitly stated in the diagnostic criteria, individuals with ASD 
diagnoses are likely to experience adversity throughout their lifetimes as a result of 
persistence of executive deficits.  Over time, interventions have been utilized to combat 
executive deficits associated with ASD; however, progress toward reducing symptoms 
has been variable (Schuh & Eigsti, 2012).  As previously stated, numerous EF problems 
can exacerbate symptoms related to ASD, including working memory and language 
deficits: two factors crucial for social interaction.  Data gathered with the BRIEF-2 self-
report form (Gioia et al., 2015) indicate that adolescents with ASD self-reported 
difficulties within the following subscales: Self-Monitor, Shift, Emotional Control, Task 
Completion, Working Memory and Plan/Organize.  The only executive capacity not 
identified as a deficit by these individuals was Inhibit.  These self-reported deficits are 
likely to have a significant, negative impact on everyday social functioning.   
 Dawson and Guare (2010) discuss how children with high functioning ASD 
(HFASD) demonstrate difficulties in the metacognitive aspects of executive skills, 
notably working memory and initiation, as well as emotional regulation.  They note that 
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these executive deficits are associated with difficulties in socialization and independent 
living and need to be addressed through intervention.   
 During the creation of the McCloskey Executive Functions Scales (MEFS; 
McCloskey, 2016), ratings were obtained for clinical samples, and paired with 
nonclinical matched controls for comparison.  In particular, data were collected for a 
sample of 38 students diagnosed with ASD.  Individuals diagnosed with ASD exhibited 
high percentages of deficits across all seven Clusters within both the Academic and 
Self/Social arenas of involvement.  Consistent with the hypothesized expectations, the 
ASD group earned scores lower than the matched control group for all self-regulation EF 
clusters and Self-Determination and Self-Realization.  Additionally, unlike many other 
clinical groups, ASD showed a greater percentage of deficits within the Self/Social Arena 
than in the Academic Arena.  Although a small sample, the data collected as part of the 
MEFS standardization sample suggests that EF deficits associated with ASD are likely to 
affect individual’s social performance to a greater degree than his or her academic 
performance (McCloskey, 2016).   
ADHD and EF  
Various hypotheses by researchers have suggested that ADHD symptoms are the 
result of self-regulation EC deficits.  Barkley (1997), for example, discussed how ADHD 
is “fundamentally a deficit in executive skill.”  This notion is supported by research 
indicating that EFs are the neurocognitive processes that guide problem-solving to attain 
a future goal (Willcutt et al., 2005).  Individuals with ADHD frequently have trouble self-
regulating perceptions, feelings, thoughts and actions in order to achieve goals within 
social and academic settings.   
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In a study by Geurts, Verté, Oosterlaan, Roeyers, and Sergeant (2005), 16 boys 
with ADHD-I and 16 boys with ADHD-C were administered various EF tasks that 
evaluated five major EF domains: response inhibition, visual working memory, planning, 
cognitive flexibility and verbal fluency (Geurts et al., 2005).  Results indicated that the 
ADHD-C group demonstrated difficulties with inhibition; however, no significant 
differences in EF were yielded when comparing the ADHD-I and ADHD-C groups.   
Similarly, during the initial standardization process of the BRIEF, the authors 
identified similarities in those participants diagnosed with ADHD; the ADHD group had 
a significantly higher degree of EF deficits as compared with their nonclinical peers 
(Gioia et al.,2000).  More specifically, differences were noted between the inattentive and 
combined subtype groups.  The participants with ADHD demonstrated more concerns on 
the Shift, Working Memory, Plan/Organize, Organization of Materials, and Task 
Completion subscales (Gioia et al., 2015).  In addition to the aforementioned areas, those 
within the combined type group also scored higher on the Inhibit, Emotional Control, and 
Monitor scales.   
 Researchers have attempted to link EF deficits with specific brain structures and 
the relationships between subcortical and cortical structures and executive skills. Pliszka 
et al., (2006) found that children with ADHD failed to activate left prefrontal and anterior 
cingulate cortices on tasks related to behavioral inhibition, as measured by functional 
magnetic resonance imaging (fMRI).  Another study found that the development of 
cortical thickness was delayed in children with ADHD and suggested that the delay in 
development of their prefrontal cortex, paired with a suspected earlier maturation of the 
primary motor cortex, may contribute to excessive motor problems (Shaw et al., 2007).  
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In another study, MRI data indicated fewer connections between the orbital frontal cortex 
and structures in the limbic system and within the hippocampus and amygdala in the 
brains of individuals diagnosed with ADHD (Plessen et al 2006).   
 During the standardization of the MEFS, ratings were obtained for a group of 
children diagnosed with ADHD and were compared with a matched control sample of 
nonclinical peers.  Additionally, comparisons were evaluated between medicated and 
nonmedicated ADHD groups.  The authors hypothesized that EF deficits would vary 
between these two groups.  Results indicated that across all seven Clusters within both 
the Academic and Self/Social arenas of involvement, the ADHD medicated group 
consistently displayed fewer EF deficits than the ADHD nonmedicated group.  One 
exception was noted for the Optimization cluster within the Self/Social Arena. For both 
ADHD groups, percentages for the Attention and Memory clusters were much higher 
within the Academic Arena, compared with the Self/Social Arena.  As predicted by the 
authors of the MEFS, the ADHD nonmedicated group exhibited greater attention 
difficulties in the Academic Arena in comparison with the Self/Social Arena.  This group 
also demonstrated a significantly lower score on the Self-Determination Cluster when 
compared with the matched control group.  Results from the MEFS standardization 
clinical samples suggest that those with ADHD may demonstrate greater difficulty with 
EC when engaged with school work than when managing themselves or themselves in 
relation to others (McCloskey, 2016). 
Comparing ASD with ADHD 
 Deficits with EF can indicate numerous concerns for affected individuals.  
Interruptions in one’s EF processing can often lead to difficulties with concentration, 
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abstract thought, decision making, and daily functional abilities (Lehto et al., 2003). The 
marked inhibition of activities causes difficulty with one’s ability to progress 
appropriately from one activity to another.  EC deficits are observable in all individuals 
diagnosed with a mental disorder (Arnsten & Robbins, 2002); however, certain clinical 
groups show exceptionally higher rates of EC deficits.  Individuals with ADHD and/or 
ASD have been shown to have trouble in navigating activities in which high levels of EF 
are required (Wilcutt, Doyle, Nigg, Faraone & Pennington, 2005; Schurink, Hartman, 
Scherder, Houwen & Visscher, 2011).   
As previously described, individuals with ADHD or ASD will often experience 
difficulties related to EF.  Issues related to inhibition, planning, and cognitive flexibility 
are primary hallmarks of these disorders (Geurts et al., 2004).  In the 2004 study by 
Geurts et al., three groups of children between the ages of 6 and 12 years were tested on 
various domains of EFs. These groups included ADHD, High Functioning ASD 
(HFASD) and a control group.  The EF domains examined included inhibition, visual 
working memory, planning, cognitive flexibility, and verbal fluency.  The results 
indicated that the ADHD group demonstrated deficits with inhibition and verbal fluency, 
and the HFASD group showed a greater difficulty in planning and cognitive flexibility.  
Gioia et al., (2015) supported these results and indicated that individuals with ADHD 
displayed greater difficulty related to their working memory and ability to inhibit 
behavior, and their ASD counterparts demonstrate a higher difficulty in shifting between 
tasks.   
 Goldberg et al., (2005) described a study in which executive impairment was 
assessed and compared between ADHD and HFASD groups.  The results indicated that 
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spatial working memory was impaired in both groups but more severely in the HFASD 
group.  Results also indicated group differences did not exist when examining data on 
response, inhibition, planning, or set-shifting tasks.  In an alternate study, comparison on 
EF tasks indicated that impairments in motor inhibition were present in ADHD but not in 
ASD.  Additionally, the study noted that those with ASD had impairments in verbal 
working memory, a deficit not seen in the ADHD group (Pennington & Ozonoff, 1996).    
During the development of the MEFS, an underlying hypothesis the researchers 
held was that difficulties regarding self-regulation, executive skill, and EF would be more 
prominent in those with disabilities, as compared with those without disabilities.  
Research has consistently indicated that executive dysfunction has been noted in both the 
ASD and ADHD groups.  Examination of the MEFS standardization sample indicates 
that various deficits may be specific either to the Academic or to Self/Social Arenas of 
Involvement.  The ADHD group was rated as experiencing significant difficulty in 
exercising EFs within the context of their academic functioning, notably within the 
Attention and Memory clusters.  In contrast, those diagnosed with ASD were rated as 
having difficulty employing EFs in the context of social interactions or interpersonal 
relationships and academic functioning.  Additionally, a greater number of individuals in 
the ASD group were rated as having more severe executive deficits than in the ADHD 
groups. The EC deficits of the ASD group were much more likely to be rated as 
executive skills deficits, whereas the EC deficits of the ADHD groups were much more 
likely to be rated as EF weaknesses (McCloskey, 2016).   
The difference between the ADHD and ASD groups highlight notable concerns 
about subtle differences that may be present in the EC difficulties of the groups.  
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Individuals diagnosed with ASD or ADHD exhibit numerous EC deficits, but the degree 
or severity and the contexts in which these deficits manifest can vary greatly.  In future 
treatments, if researchers are aware that those with ADHD demonstrate a greater 
difficulty with EF in academic tasks, interventions can focus on curbing these deficits.  
Similarly, treatment for those with ASD may focus more on developing ways to manage 
EF deficits in order to engage more effectively with peers and personal relationships.  
Education  
Considering the prevalence rates in children with ADHD and ASD, the school 
environment is a common area in which the individual’s impairment may be noticed.  
These students often present with issues related to academic performance, social 
concerns, and disciplinary issues, including truancy, because of the EC deficits 
previously discussed (Reed et al., ,2017; Thorell, 2007).  To best serve these students, 
school professionals must develop a good working knowledge of the disorders because 
these professionals can have a significant impact on the academic, social and cognitive 
growth and development of these children.   
Within the context of the school environment, Autism is outlined as one of the 13 
classifications for special education under the Individuals with Disabilities Education Act 
(IDEA) by the United States Department of Education (2004).  According to IDEA 
regulations, a student may be classified with Autism if his or her presentation 
significantly affects verbal and nonverbal communication and social interaction, was 
generally evident before age three, and has adversely affected the child's educational 
performance (United States Department of Education, 2004). 
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Along with the presence of various social, communicative and behavioral deficits, 
individuals diagnosed with ASD often present with difficulties in the academic setting.  
Young children diagnosed with ASD have difficulty in learning, especially when the 
learning is through social interaction or in peer settings (American Psychiatric 
Association, 2013).  In addition, the presence of the social communication deficits and 
restricted and repetitive behavior often limit a student’s educational performance (Fleury 
et al., 2014).  High levels of peer victimization have also been reported with ASD 
students (Kloosterman, Kelley & Parker, 2014).  
With regard to the interactions in the school environment, ADHD is not 
considered one of the classifications within the Individuals with Disabilities Education 
Act (IDEA).  However, individuals with an ADHD diagnosis often fall under the Other 
Health Impairment (OHI) classification as indicated in IDEA.  According to IDEA 
regulations, OHI is defined as  
“having limited strength, vitality, or alertness, including a heightened alertness to 
environmental stimuli, that results in limited alertness with respect to the 
educational environment, that— (a) is due to chronic or acute health problems 
such as asthma, attention deficit disorder or attention deficit hyperactivity 
disorder, diabetes, epilepsy, a heart condition, hemophilia, lead poisoning, 
leukemia, nephritis, rheumatic fever, sickle cell anemia, and Tourette syndrome; 
and (b) adversely affects a child’s educational performance.”   
Due to these students’ difficulty with inattentive, hyperactive or impulsive behaviors, the 
argument is often made that their disabilities adversely impact their educational 
performances, therefore resulting in additional services within the school setting.   
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As detailed by Martin (2014), students with ADHD experience significant 
academic difficulties that can lead to negative academic consequences.  These difficulties 
can include academic failure, retention, school refusal, changing classes and schools, 
school exclusion and work non-completion.  Research on students who present with 
academic adversity or difficulty has identified various mitigating factors that may 
exacerbate these behaviors.  These can include the presence of a Specific Learning 
Disability (SLD) along with various personality factors including conscientiousness, 
agreeableness, lower emotional stability and higher levels of neuroticism (De Pauw & 
Mervielde, 2011; Martel, Nigg & Lucas, 2008).  Issues related to school avoidance, 
exclusion and low achievement have also been previously linked to boys with a low 
socioeconomic status, and ethnic minorities have shown a greater risk for poor academic 
performance and school exclusion (Martin, 2004; & Sirin, 2005).   
Another common concern regarding children with ADHD is the frequency with 
which they are participants in violence, in some capacity.  A study by Lewis et al. (2015) 
evaluated the association between youth with ADHD and their exposure to violence.  The 
results indicated that the children who had the highest number of parent reported ADHD 
symptoms also reported more incidents of victimization by peers and exposure to violent 
activity.  This exposure or participation in violence can result in legal ramifications, in 
addition to disciplinary actions within a school setting. 
From an educational perspective, EC deficits can have a significant impact on a 
student’s performance and functioning in school.  Retrieving previously acquired 
knowledge may assist in the completion of a novel task, but reasoning skills are to 
determine a logical sequence of events and process more complex tasks, and EFs are 
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needed to supervise the integration of these mental capacities to obtain performance 
(Johnson, 2010).  Impairments in reading comprehension have been linked to EF deficits, 
specifically with planning and goal-directed behavior (Georgiou & Das, 2016), concerns 
that commonly affect those with ADHD and ASD (Geurts et al., 2004).    
 The concept behind the EF of planning requires individuals to connect various 
pieces of information and execute these pieces in a structured, often sequential manner.  
This function is viewed as an essential component of goal-directed behavior, which 
requires the ability to examine various courses of action or strategies with which to 
achieve a goal.  When related to reading comprehension, individuals in the study by 
Georgiou and Das (2016) were asked to complete subtests on the Cognitive Assessment 
System (CAS), which emphasized the need to utilize planning in their administration.  
The participants needed to connect sequential stimuli effectively and arrange items in a 
successive manner to complete the activities appropriately.  A cross battery analysis with 
reading measures indicated that the individuals with poorer reading comprehension 
abilities experienced significant deficits in planning.  The inability to sequence the 
information presented in the examination materials was correlated with difficulties with 
reading comprehension (Georgiou & Das, 2016).   
Research has indicated that individuals with ADHD and ASD demonstrate a 
higher risk for related academic difficulties.  According to Martin (2014), students with 
ADHD experience significant academic difficulties that can lead to negative academic 
consequences.  These difficulties can include academic failure, retention, school refusal, 
changing classes and schools, work non-completion, and school exclusion.   
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Various social ramifications of the EF deficits associated with ASD can affect the 
individual’s daily social functioning.  Students diagnosed with ASD have been known to 
show a significantly higher rate of peer victimization than their neurotypical peers 
(Kloosterman et al., 2014).  Awareness of the specific EC deficits exhibited by an 
individual diagnosed with ASD or ADHD can help to target more specifically, the types 
of interventions most likely to be effective in reducing the impact of these deficits.   
Assessment of EF 
 As with measuring any form of cognitive or neurological functioning, various 
difficulties or pitfalls may arise.  Considering the lack of consistency with the definition 
of EF, attempting to assess these functions has been described as an “impossible task,” 
(Jurado & Rosselli, 2007).  Currently, much of the research has focused on examining 
these skills, using task-based assessments that have been validated and normed on 
patients with frontal lobe damage.  Another issue with the current research regarding EF 
assessment was described by Hughes and Graham (2002) as a difficulty distinguishing 
between automatic and controlled actions.   
 Shallice (1990) argued that executive skills are activated when the presented task 
is novel or complex because this requires the individual to formulate new strategies to 
solve a problem.  This concept differs from the ability to complete routine and simple 
tasks on an instinctive level without the activation of executive processes.  Anderson 
(2002) described how the current EF assessments involve demanding, complex, and 
multifaceted approaches that utilize both executive and nonexecutive processes, which in 
turn demonstrate a sensitivity to cognitive impairments.  Although these tests can 
highlight various cognitive deficiencies, their diagnostic utility may be limited because 
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the measures can over-rely on the quantitative data obtained through the assessment.  To 
account for variables including personal and situational factors, it has been suggested that 
a micro-analytic approach be utilized.  This approach would incorporate quantitative and 
qualitative information, in addition to cognitive processes.   
 As previously mentioned, current EF measures demonstrate some difficulty 
regarding their ecological validity or applicability to real life scenarios and behavior 
(Anderson, 2002).  Because a sense of novelty is important to assess EF appropriately, 
the structured nature of standardized assessments can inhibit the ability to measure an 
individual’s use of EFs.  Often, these neuropsychological assessments are administered in 
quiet, structured settings where distractions are controlled for, a situation likely not 
representative of the individual’s home, social or classroom environment (Sbordone, 
2000).  These one-to-one scenarios are rarely encountered in everyday life situations and 
may produce an increase in attention and motivation to task.   
 Because of the limitations of one-to-one assessment procedures, assessment of EF 
in children should be conducted utilizing a variety of methods, including behavior rating 
scales, direct assessments, and observations and/or interviews with relevant parties, 
including parents and school staff (McCloskey et al., 2009; McCloskey & Perkins, 2012).  
One concern with the use of various diagnostic tools with children is that the assessments 
have often been normed and validated using adult populations.  Although there have been 
recent updates to test materials and generation of child-specific measures, the growing 
knowledge of cognitive functioning in children makes devising tasks that are appropriate 
across the developmental spectrum difficult (Anderson, 2002).   
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Executive Functions and Neuropsychological Assessments 
Direct Assessments  
Various neuropsychological assessment tools can be utilized to assess EFs.  
Assessments such as the Delis-Kaplan Executive Functioning System (D-KEFS) and the 
NEPSY-II provide the opportunity to assess various components of an individual’s EFs.  
The use of these tests can provide some insight into an individual’s use of ECs to cue and 
direct task performance within the Symbol system Arena of Involvement. 
Delis-Kaplan Executive Function System  
The Delis-Kaplan Executive Function System (D-KEFS) is an individually 
administered assessment that provides a comprehensive evaluation of higher-level 
cognitive functions in children and adults (Delis, Kaplan & Kramer, 2001).  This 
assessment is often utilized by psychologists and clinicians to assess and diagnose a 
child’s strengths in the areas of planning, impulsivity/inhibition, abstract thinking and 
problem solving.  In addition, the D-KEFS can be utilized with individuals suspected of 
having ADHD or a traumatic brain injury (Delis et al., 2001).  The D-KEFS’ comprise 9 
subtests that evaluate different EF abilities by having the participant complete subtest that 
require them to solve problems successfully, solve verbal and spatial information, plan 
actions and utilize deductive reasoning (Vasilopoulos et al., 2012).   
NEPSY-II 
The NEPSY-II is another individually administered assessment battery, which 
provides a comprehensive assessment of a wide variety of areas of potential 
neuropsychological deficit.  Various areas assessed by the NEPSY-II, include attention, 
EF, language, memory and learning, sensorimotor functioning, visuospatial processing 
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and social perception (Korkman, Kirk & Kemp, 2007).  Specifically, certain subtests 
within the EF domain require the participants to sequence and sort certain objects and 
pictures or vocalize verbal statements by the evaluator (Korkman et al., 2007).    
Rating Scales 
In addition to the direct assessments, various rating scales are available that can 
be beneficial in examining EF.  A multidisciplinary assessment conducted within an 
educational setting often includes input from relevant parties, including parents, teacher 
and the students themselves.  One method to gain objective information is to provide 
rating scales to individuals familiar with student as well as to the students themselves 
when they are old enough to use self-report measures.   
These scales utilize objective rating systems to gain input from various parties 
including the parents, school staff or examinees themselves.  Various EF rating scales 
include but are not limited to the Behavior Rating Inventory of Executive Function-
Second Edition (BRIEF-2, Gioia et al., 2015), Delis-Rating of Executive Functions (D-
REFS, Delis, 2012), the Comprehensive Executive Function Inventory (Goldstein & 
Naglieri, 2012) and the McCloskey Executive Functions Scale (MEFS, McCloskey, 
2016).   
Behavior Rating Inventory of Executive Function-Second Edition  
A commonly used rating scale to assess EF is the Behavior Rating Inventory of 
Executive Function- Second Edition (BRIEF-2).  The BRIEF-2 can be used to evaluate 
children and adolescents with developmental and acquired neurological conditions, such 
as learning disabilities, ADHD, traumatic brain injuries, low birth weight, Tourette’s 
Disorder and ASD (Gioia et al., 2015).   The responses obtained by the participants are 
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grouped into various subscales that are labeled as Inhibit, Self-Monitor, Shift, Emotional 
Control, Initiate, Task Completion, Working Memory, Plan/Organize, Task-Monitor and 
Organization Of Materials.   
As previously stated, deficits in the areas of EF cannot be used exclusively to 
determine a diagnostic category or classification; however, the information obtained 
during EF assessments can provide information that can be used as part of the diagnostic 
process and can be used to help identify appropriate interventions.  A true diagnosis 
depends on a comprehensive assessment including history, observations and testing 
(Gioia et al., 2015; McCloskey & Perkins, 2012).   
Delis-Rating of Executive Function  
The Delis-Rating of Executive Function (D-REF), a measure of an individual’s 
behaviors related to EF difficulties, was created by Dean C. Delis, in 2012 (Delis, 2012).  
The D-REF offers a 36 item rating scales in teacher, parent and self-report forms to 
examine EF in children and adolescents ages 5-18.  The D-REF can be utilized by school 
psychologists and clinicians in the process of evaluating various disorders, including but 
not limited to ADHD, autism, traumatic brain injury, neurological/psychiatric disorders 
and learning disabilities (delis, 2012).  The D-REF can be utilized to examine and track 
changes in behavior following intervention.  Results of the D-REF yield a total composite 
score generated from the following three core indices: behavioral functioning, emotional 
functioning and cognitive functioning.  In addition, there are four additional second level 
index scores that identify patterns of clinically relevant symptoms: attention/working 
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memory index, activity level/impulse control index, abstract thinking/problem solving 
index and compliance/anger management index (delis, 2012).   
Comprehensive Executive Function Inventory  
The Comprehensive Executive Function Inventory (CEFI) is a comprehensive 
behavior rating scale created by Jack Naglieri, and Sam Goldstein (2012).  The CEFI 
examines EF strengths and weaknesses in children, aged 5 to 18.  The CEFI is a 100-item 
survey available in parent, teacher and self-report forms.  Results from a CEFI examine 
various areas of EF including Attention, Inhibitory Control, Planning, Emotion 
Regulation, Initiation, Self-Monitoring, Flexibility, Organization and Working Memory.   
These subscales combine to create an EF Full Scale.  The normative sample of the CEFI 
included over 1,400 children, some of whom had confirmed diagnoses from the DSM-IV-
TR or were receiving special education services at the time of data collection (Naglieri, & 
Goldstein, 2012).   
McCloskey Executive Functions Scale 
The McCloskey Executive Functions Scale (MEFS) is an internet-based rating 
scale developed to examine teachers’, parents’ and students’ perceptions regarding a 
students’ use of executive functions and executive skills (McCloskey, 2016).  To date, 
only the Parent Form of the MEFS has been standardized.  Based on a national norm 
sample of over 1,000 children, ages 5-18, the MEFS Parent form assesses most of the 
executive capacities identified in the Holarchical Model of Executive Functions (HMEF; 
McCloskey, 2016).  
According to McCloskey (2016), the MEFS was designed as an alternative to 
previously created rating scales, which would often focus on a narrow group of EFs.  The 
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MEFS was designed to highlight not only EC deficits but also to examine various EF 
strengths.  Based upon the previously described Holarchical model, the MEFS examines 
the executive control constructs of Self-Realization, Self-Determination and Self-
Regulation (McCloskey, 2016).  The use of this model allows for a broader and 
comprehensive examination of EF strengths and needs.   
The MEFS is composed of 104 questions that examine the 31 ECs described in 
the Self-Regulation tier of the HMEF, in addition to the Self-Realization and Self-
Determination tiers.  The four previously indicated arenas of involvement have been 
reduced into only two.  The Symbol System and Environment arena were both combined 
to form the Academic arena, and the Intrapersonal and Interpersonal arenas were 
combined into the Self/Social arena.  The items within the MEFS are assessed by 
teachers utilizing a rating system of 0-5 as indicated in Figure 2.  The use of this unique 
rating scales allows for more variability within one’s response, and therefore reduces the 
potential for dichotomous thinking in a response.  Additionally, the use of the word 
“prompting” and related terms allow for further differentiation between a functional 
deficit or a skill deficit.   
5  AA    Always or almost always does this on his or her own.  Does not need to be 
prompted or reminded (cued) to do it. 
4 F Frequently does this on own without prompting 
3 S Seldom does this on own without being prompted, reminded, or cued to do 
so.  
2 AP Does this only after being prompted, reminded, or cued to do it.  
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1  DA Only does it with direct assistance.  Requires much more than a simple 
prompt or cue to be able to get it done in situations that require it.   
0 UA Unable to do this, even when direct assistance is provided. 
Figure 2 
Interventions 
Psychosocial/Behavioral Intervention  
 Utilization of psychosocial treatments is often successful when parents and other 
caregivers are incorporated to improve their child’s behavioral concerns.  Family-based 
interventions, such as parent training, have demonstrated efficacy in the reduction of 
problem behaviors (Chronis, Jones & Raggi, 2006).  The behaviors exhibited by children 
with ADHD can often lead to difficulty in parent-child relationships, possibly resulting in 
increased stress in both parties (Fischer, 1990; Johnston & Mash, 2001).  As parents 
struggle to deal with their child’s problematic behavior, they can often develop 
maladaptive or counterproductive parenting strategies that may exacerbate those 
behavioral difficulties (Patterson, DeBaryshe & Ramsey, 1989).  Parent training 
generally focuses on instructing the adults in how to utilize behavior modification 
techniques to alter the child’s behavior.  Various components of the training highlight the 
understanding of antecedents and consequences and how to manipulate them 
appropriately, while utilizing appropriate rewards, such as positive attention, tangible 
items, and general praise (Chronis et al., 2006).  
 Social skills are another area of difficulty for students with ADHD and ASD.  The 
frequent display of hyperactive, impulsive, aggressive, and/or noncompliant behaviors 
associated with ADHD often leads to a higher level of rejection among peers (Hinshaw & 
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Melnick, 1995).  Direct intervention in social skills training allows children and/or 
adolescents with ADHD or ASD to develop more appropriate prosocial behaviors.  This 
form of intervention focuses on increasing the student’s abilities in various areas, 
including communication, cooperation, participation, and validation (Chronis et al., 
2006).  Conducting these forms of interventions in a group format with other children can 
also provide the opportunity for in vivo experience and ability to handle social challenges 
in a controlled environment.   
Cognitive Behavioral Therapy 
The premise behind Cognitive Therapy is to identify maladaptive thought 
processes and schemas held by certain individuals and to modify these dysfunctional 
thoughts (Beck, 1995).  These maladaptive thoughts tend to affect an individual’s 
emotions, thus causing pathological factors that affect their mood and behavior.  When 
cognitive therapy was originally created by Aaron T. Beck in the 1960s, this modality 
was originally generated to help treat patients with depression in a short-term and 
structured setting (Beck, 1995).  Since this time, Cognitive Therapy has evolved and 
adapted to all different forms of pathologies.  The assumption behind this adaptation is 
that behind all psychological disturbances, some type of distorted or dysfunctional 
thinking is affecting one’s cognitions and behaviors.  When Cognitive Therapy added the 
component of altering one’s behavior, the treatment became known as Cognitive 
Behavioral Therapy (CBT; Beck, 1995).   
   CBT is a treatment based on an organized structure that both the clinician and 
patient follow closely (Simos, 2002).  In a session, the clinician informs clients of their 
need to set an agenda but gives them the opportunity to create the order in which their 
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session will go.  This collaboration helps to give patients a sense of self-worth and the 
feeling that they are as much a part of the therapeutic relationship as the clinician.  One 
tool used by many CBT clinicians is the concept and practice of goal setting.  In goal 
setting, the therapist and patient will collaboratively create different goals for the patient 
to achieve at some point during therapy (Simos, 2002).   
  Through traditional CBT intervention, a primary goal is known as cognitive 
restructuring.  When clients present with various pathologies linked to their thoughts and 
emotions, those thoughts are connected to an underlying schema that may be hindering 
the proper attribution of thoughts and feelings (Beck, 1995).  These inappropriate 
thoughts can cause the symptoms of the individual’s pathology.  Administration of 
cognitive restructuring requires the therapist to educate clients on more effective ways of 
displaying their emotions and affect (Simos, 2002).  
CBT and ASD 
 Symptoms of ASD can vary greatly, depending on the individual.  Largely, the 
symptoms of ASD include rigidity in scheduling and an inability or unwillingness to 
adapt to changes in the individual’s environment (Anderson & Morris, 2006).  When 
patients with an ASD are forced to have a disruption in their regimented patterns of 
behavior, they may display behavioral manifestations of discontent, including but not 
limited to screaming, self-injurious or self-regulating behaviors, or other personalized 
coping methods.  When the individual is presented with problematic stimuli, anxiety may 
increase, resulting in a display of maladaptive behaviors.   
 In addition to individualized therapy, implications of CBT in individuals with 
ASD have been adapted to the group setting.  It has been shown that group therapy 
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sessions are beneficial in treating this population (Reavan et al., 2009; Weiss & Lunsky, 
2010).  Considering that individuals with ASD often have difficulty regulating their 
emotions and showing social reciprocity, providing a social situation where in vivo 
experiences can occur with peers can result in reduction of target behaviors (Reavan et 
al., 2009).  In one study of three adult patients who had comorbid Asperger’s and mood 
disorders, the patients reported that the group treatment helped served as a support 
system, not only to increase their social abilities in a therapeutic setting, but also to 
interact and engage with others suffering from similar problems (Weiss & Lunsky, 2010).  
The group dynamic served as a beneficial aspect of treatment by improving negative 
thoughts and emotions, as well as by creating a powerful social system for these patients 
to refer to.   
 Weiss & Lunsky (2010), discussed how the provision of group therapy indicated 
benefits for adults with ASD.  Adapting a similar treatment modality for children has also 
shown positive effects.  The period when children are of school age is a crucial time in 
the development of social skills.  Children with ASD are often described as having a flat 
affect and are unaware of social cues or acceptable social behavior.  As a result, they can 
often become isolated, further perpetuating their maladaptive development and increasing 
the likelihood of their developing an anxiety disorder (Reaven et al., 2009).  In a 2004 
study by Mishna & Muskat, group therapy was used in a school setting where patients 
received direct social skills training by clinicians and social workers.  In addition, 
interventions were given to the children’s parents and school officials to improve their 
understanding of their child’s disorder; they were also given mechanisms to increase the 
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patients psychosocial functioning.  The results indicated that group therapy assisted in the 
attainment of some social skills abilities in the children. 
CBT and ADHD 
 The use of CBT techniques with individuals with ADHD has been described as a 
relatively new treatment when compared with its use with other psychiatric disorders.  By 
incorporating it as a multimodal treatment targeting behavioral interventions to teach 
compensatory skills, in addition to cognitive interventions that target thought distortions 
and negative emotions (Knouse & Safren, 2010), individuals with ADHD achieve the 
highest likelihood of treatment efficacy.  Often, individuals with ADHD can develop 
various comorbid issues, including anxiety, depression, poor self-esteem, and low self-
efficacy (Newark & Stieglitz, 2010).  Their treatment will generally focus on identifying 
and modifying cognitive distortions, increasing use of coping strategies, using behavioral 
modification, and managing their mood and anxiety-related symptoms (Mongia, & 
Hechtman, 2012).   
 In addition to direct CBT, studies have evaluated various implications of 
incorporating these practices with other modalities, including medications.  Safren et al., 
(2005) discussed their study of incorporating CBT with patients with ADHD who had 
been successfully utilizing pharmacologic treatment.  Results indicated that the 
participants who received CBT in addition to medication showed a reduction in their 
anxiety related symptoms.  A related study conducted by Solanto et al., (2010) evaluated 
the provision either of metacognitive strategies or supportive psychotherapy in a group 
setting to patients diagnosed with ADHD who were concurrently medicated.  Members of 
the metacognitive group, who were provided CBT skills, as compared with the 
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psychotherapy group members who did not, showed more improvements in the severity 
of their ADHD symptoms (Solanto et al., 2010).   
Applied Behavior Analysis  
 A common treatment protocol utilized to assist in the presence of behavioral and 
social deficits is known as Applied Behavior Analysis (ABA).  ABA practices utilize 
principles related to the scientific method to indicate behavior change in an individual.  
The concept behind ABA involves formulating a working hypothesis to determine the 
function(s) of one’s behavior and evaluate alternative methods with which to achieve a 
similar result.  This form of evaluation is completed by the implementation of discrete 
trials in which a variable of one’s behavior and/or environmental stimuli is altered and 
the outcome is measured by an evaluator.  The principles and practices of ABA can 
involve various subsets of treatment options and is often taught to parents or caregivers to 
assist in a child’s behavioral presentation (Mohammedzaheri, Koegel, Rezaee & Rafiee, 
2014).   
 An example of an intervention utilizing ABA principles is the Pivotal Response 
Training (PRT) protocol.  Although the typical, structured ABA approaches define 
discrete intervention targets, which are commonly addressed through massed trials of 
antecedent-behavior-consequence chains, PRT utilizes a different approach.  This ABA-
based method focuses on incorporating variables known to improve responsiveness, rate 
of responding, and positive affect.  The variables included child choice, task variation, 
interspersing maintenance and acquisition trials, reinforcing attempts, and using direct 
natural consequences.  As described by Mohammedzaheri et al. (2014), a research study 
indicated how the PRT approach was significantly more effective in improving 
EXECUTIVE FUNTIONS, ASD and ADHD  50 
communication abilities for children with an ASD during a 3-month intervention period.  
The children reportedly demonstrated overall gains in pragmatic skills, including 
inappropriate initiations, coherence, stereotyped language, use and context, and rapport.  
Their progress was largely a result of the motivational component of PRT, as compared 
with the typical structured ABA program (Mohammedzaheri et al., 2014).   
 The implementation of ABA is often successful because it can be utilized to assist 
parents and other caregivers to improve their child’s behavioral concerns.  ABA 
therapists will often apply their knowledge of behavioral theory and practice to design 
treatment protocols that can be helpful in reducing problematic behaviors in children with 
ASD or EF concerns.  In a study by Heitzman-Powell, Buzhardt, Rusinko, and Miller 
(2014), the researchers evaluated the implementation of ABA to parents of children with 
an ASD who live in remote or rural areas.  The researchers utilized Web-based training 
and telemedicine technology to administer training modules that highlighted the 
principles of behavior theory and how to implement various strategies.  Results indicated 
an increase of 39% in the parents’ knowledge of ABA strategies and a 41% increase in 
their implementation of ABA strategies.  These results highlight the importance and 
effectiveness that ABA can have when working with individuals with ASD and other 
related behavioral concerns.   
Collaborative & Proactive Solutions 
The Collaborative & Proactive Solutions (CPS), previously known as the 
Collaborative Problem-Solving Model, is an empirically supported, evidence-based 
treatment created by Dr. Ross Greene.  The model is based on the notion that challenging 
behavior occurs when the demands and expectations being placed on a kid exceed the 
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kid’s capacity to respond adaptively.  The model focuses more on the method in which a 
child is experiencing the difficulty, rather than on looking at the behavior itself or a 
psychiatric diagnosis.  Treatment utilizing the model focuses on identifying the skills 
that a child may be lacking and assisting in meeting the expectations they are having 
difficulty achieving.  Generally, the goal is to assist children solve their problems, rather 
than trying to modify their behavior through application of rewards and punishments 
(Greene, 1998). 
 The CPS model was generated following Dr. Greene’s 1998 book, “The Explosive 
Child.”  Various domains are emphasized, including flexibility, adaptability, and problem 
solving.  Within the model, parents and children are encouraged to work collaboratively 
and proactively to reduce the presence of challenging behaviors.  This strategy is 
conducted by organizing the treatment into four modules: identification of lagging skills 
and unsolved problems, prioritization of unsolved problems, introductions of the new 
plan’s framework, and implementing the plan to reduce target behaviors (Greene, 1998; 
Ollendick et al., 2016). 
 Application of the CPS model has shown various successes, including working 
with children diagnosed with Oppositional Defiant Disorder (ODD).  As described by 
Ollendick et al., (2016), CPS was administered and compared with a control group of 
individuals with ODD, and those who received Parent Management Training (PMT), a 
protocol that was previously utilized as a treatment for ODD.  Results of the study 
indicated that provision either of CPS or PMT yielded greater treatment efficacy than the 
control group, therefore rendering CPS as a prominent alternative to ODD.  Considering 
the comorbidity and correlation between ODD and ADHD (American Psychiatric 
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Association, 2013), one can surmise that the use of this treatment can effectively treat 
these individuals.   
Movement 
 Keeping one’s mind active is a crucial component in maintaining an appropriate 
level of cognitive functioning and awareness.  Failure to do so can often create deficits 
with their ability to think and utilize related EFs.  Because the human body is a complex 
interconnection between several systems, the intermingling and communication of these 
systems must be in proper order for each to work effectively.  One area that has shown to 
be crucial in appropriate execution of EF’s is the prevalence and frequency of physical 
activity and motor movement (Van der Neit, Smith, Scherder, Oosterlaan, Hartman & 
Visscher, 2014).  Several research studies have discussed the importance of physical 
activity regarding proper EF.   
According to Best (2010), aerobic exercise can lead both to neurochemical and 
morphological changes in brain regions associated with EF.  These alterations in brain 
chemistry provide the opportunity for individuals to engage various EFs, including 
sequencing.  The implementation of complex motor interventions has shown to increase 
both motor and higher order cognitive abilities in pre-pubertal children (Van der Fels, 
Wierike, Hartman, Elferink-Gemser, Smith & Visscher, 2014).  Conversely, Van der Fels 
and colleagues (2014) discuss how sedentary behavior indicated negative performance on 
EF tasks.  Examination of this relationship between EF and motor movement in children 
diagnosed with ADHD yielded similar results.  
 Clinical and educational populations who demonstrate marked difficulty with EF 
and related actions are individuals with an Autism Spectrum Diagnosis, in addition to 
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inhibited motor abilities.  Fabbri-Destro, Cattaneo, Boria & Rizolatti, (2009) discussed 
how both manual dexterity and balance skills require planning and execution to sequence 
movements, which shows a marked impairment in students with Pervasive 
Developmental Disorder-NOS (PDD-NOS).  Historically, children with PDD-NOS have 
been known to have inferior motor skills which often require a level of physical 
intervention.  The addition of these physical interventions not only increase their gross 
and fine motor skills, but also serve to increase their EF abilities, including planning, 
sequencing and problem solving (Schurink et al., 2011).   
 Direct service and compensation 
 Often, EF deficits can be accommodated by interventions that directly target the 
specific areas of concern.  The skills in which the person may be lacking can be improved 
upon by utilizing specific exercises that focus on cognitive abilities and processes.  This 
form of intervention can lead to cognitive retraining of the individual’s specific 
impairment.  Catroppa & Anderson (2006) describe how the need for direct instruction to 
reteach abilities can also include various compensatory strategies that provide an 
alternative method to acquire skills.  In the study, children who suffered traumatic brain 
injuries were assessed for their ability to improve their EF capacities.  The study 
indicated moderate success, indicating that direct service and compensatory strategies can 
effectively assist children in their ability to engage in EF activities, including planning, 
sequencing and problem solving.   
Mindfulness  
 The implication is that behavioral and cognitive strategies can prove to be helpful 
in decreasing the implications of EF deficits.  One such strategy that has been shown to 
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increase various EF deficits is mindfulness.  Mindfulness and meditation practices focus 
on allowing the individuals to increase their awareness of their own body and mindset 
and how that can affect their actions and emotions.  Gallant (2016) discusses how the 
practice of mindfulness and meditation was evaluated within various subdomain of EF.  
Results indicated that the implications of this strategy most closely affect an individual’s 
ability to maintain inhibition.  Individuals who have issues related to impulse control, 
such as those with ADHD, showed improvement in these areas.  Because inhibition 
requires numerous mental faculties to occur properly, the need to sequence events 
appropriately to control inhibition can become significant (Gallant, 2016).   
Pharmacotherapy 
Results of modern medicine have allowed for the provision of various 
pharmacologic treatments for behavioral and emotional disorders.  Often, individuals 
with various behavioral problems, including ADHD, ASD, and EF related symptoms, 
report utilizing a medicinal treatment for the associated concerns.  These medications 
allow for an alteration in brain chemistry to inhibit or excite various neurotransmitters 
that affect behavior (Young, 2013).   
ASD and Pharmacotherapy  
Treatment for ASD has included various classifications and types of medication, 
such as antidepressants, antipsychotics, anticonvulsants, and/or barbiturates or 
benzodiazepines that monitor behavioral impulses, (Oswald & Sonenklar, 2007).  
Considering the variability in ASD presentation and symptomology, medication 
regiments often require that these individuals take multiple forms of medication and/or 
experiment with different types before finding the appropriate balance (Young, 2013).  
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As previously described, individuals with ASD often show a high prevalence of EF 
disturbances or malfunctioning (Williams and Thayer, 2009).  Frequently, stimulant 
drugs, such as Lisdexamfetamine Dimesylate (LDX), often referred to as Vyvanse, have 
proved effective in improving EF deficits in some individuals (Young, 2013).   Young 
(2013) utilized the BRIEF self-report to monitor change in an experimental group 
consisting of individuals with EF deficits, compared with a nonclinical control group.  
Their results suggested that LDX could be a safe and efficacious treatment option to treat 
symptoms related to EF deficits.   
ADHD and Pharmacotherapy  
Treatment for ADHD has included various types of medication; most notably are 
stimulants.  Methylphenidate is one such medication that has proven to be effective in 
improving ADHD related symptoms in some individuals (Van der Oord, Prins, 
Ossterlaan, & Emmelkamp, 2008).  According to Spencer et al., (1996), approximately 
70% of children with ADHD respond to psychostimulant treatment.   
Despite the efficacy of psychostimulants, like methylphenidate, various 
disadvantages present regarding side effects frequently associated with these medications 
(Schachter, Pham, King, Langford, & Moher, 2001).  Children reported various concerns, 
including decreased appetite and insomnia.  Some studies have indicated that although 
stimulants frequently provide successful results in the short term, little evidence supports 
long-term benefits regarding academic performance and social skills (Schachter et al., 
2001; Schachar et al., 2002).  This lack of substantiated long-term evidence supports the 
notion that psychotropic treatment should be utilized in conjunction with other treatment 
options and methodologies (Van der Oord et al., 2008).   
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Neurofeedback  
 An alternative intervention in the treatment of developmental and behavioral 
disorders is neurofeedback, a neural based practice that is reportedly used by more than 
1,500 practitioners (Butnik, 2005).  This treatment is based on the assumption that 
ADHD and ASD are disorders that affect an individual’s neural regulation and 
underarousal, which can be altered via behavioral methods.  Toplak, Connors, Shuster, 
Knezevic, and Parks (2008) argued that the efficacy of neurofeedback is the result of 
operant conditioning of bioelectrical neuroregulation that results in the patient receiving 
positive feedback following administration of the treatment.   Patients undergoing 
neurofeedback work with a clinician who records and monitors neural activity while the 
participant engages in a computer program that resembles a video game (Toplak et al., 
2008).   Fox, Tharp, and Fox (2005) indicated that long-term changes were reported by 
30% of people with ADHD who received 20 sessions of neurofeedback.  Having a 
working knowledge of this treatment can be an effective tool that can be used in assisting 
families to find appropriate treatments for their children with ADHD.   
Multimodal Treatment 
 Examination of various research articles has indicated that a combination of 
different treatment methods is crucial to successful treatment of patients with ADHD and 
ASD.  Toplak et al., (2008) discussed how combinations of pharmacologic, cognitive-
behavioral, and neural based treatment showed progress in the patients served.  The 
application of multiple treatment methodologies allows for the various areas of this 
disorder to be highlighted.  It is known that individuals with ADHD indicate a 
physiological and chemical imbalance that exacerbates symptoms (Van der Oord et al., 
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2008).  The provision of psychotropic medication functions to improve the neurologic 
components, while neurofeedback uses behavioral treatments to condition the brain into 
alternative methods of functionality.  CBT focuses largely on having individuals utilize 
cognitive skills to examine and reflect on their own behavior; the behavioral component 
uses basic principles to refocus and assist in behavior modification (Chronis et al., 2006). 
Discussion and Direction 
 Across a multitude of settings, the behavioral and cognitive implications for those 
with ADHD or ASD can result in various levels of dissonance or issues related to their 
academic, social, or behavioral growth.  In some cases, EFs may play a crucial role in the 
execution of these variable issues.  The purpose of the study is to examine the EF profiles 
of students with ASD and ADHD and analyze the similarities and differences between 
the two.  Within the school-based setting, these individuals often present with variable 
difficulties regarding their behavior, academic achievement, and attention to task.  Often, 
viewing these difficulties from the EF lens may highlight methods to assist these students 
in the improvement of their daily functioning.   
The research presented will provide a groundwork to further investigate the EF 
nuances and differences that could be utilized to direct treatment of individuals with the 
aforementioned disorders.  Although a high degree of similarities between ASD and 
ADHD may exist, the research examined in this chapter suggests that there may be 
significant differences in the specific EC deficits exhibited by individuals diagnosed with 
ADHD or ASD that could assist in developing more appropriate treatment methods 
targeted specifically for individuals in these diagnostic groups.   
 
EXECUTIVE FUNTIONS, ASD and ADHD  58 
Research Questions and Hypotheses  
 This study will analyze Composite scores and item level ratings obtained during 
the standardization of the MEFS to explore the following research questions: 
1. What are the similarities and differences between the pattern of EC strengths 
and/or deficits resulting from teacher ratings of a group of students diagnosed 
with ADHD and the pattern of EC strengths and/or deficits resulting from teacher 
ratings of a demographically-matched control group of students with no clinical 
diagnosis? 
 
It is hypothesized that the ADHD groups will demonstrate executive deficits at a 
greater rate than their non-clinical peers.  Notably, it is hypothesized that the 
highest proportion of deficits will affect the academic functioning of the ADHD-
diagnosed group.   
 
2. What are the similarities and differences between the pattern of EC strengths 
and/or deficits resulting from teacher ratings of a group of students diagnosed 
with ASD and the pattern of EC strengths and/or deficits resulting from teacher 
ratings of a demographically-matched control group of students with no clinical 
diagnosis? 
 
It is hypothesized that the results of the research study will indicate that the ASD-
diagnosed group will demonstrate a higher frequency of executive deficit than 
their nonclinical matched peers.  Specifically, it is hypothesized that the ASD 
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group will demonstrate the highest frequency of deficits regarding ECs that affect 
their social functioning.   
 
3. What are the similarities and differences between the pattern of EC strengths 
and/or deficits resulting from teacher ratings of a group of students diagnosed 
with ASD and the pattern of EC strengths and/or deficits resulting from teacher 
ratings of a group of students diagnosed with ADHD? 
 
It is hypothesized that differences will exist between the ASD and ADHD groups, 
specifically with regard to the comparison between the Academic and Self/Social 
arenas.  It is hypothesized that the ASD group will have a greater number of EF 
and EC deficits in the Self/Social arena, and the ADHD group will show deficits 
mostly in the Academic arena.  
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CHAPTER 3 
METHODS 
This study will examine archival data collected during the standardization of the 
McCloskey Executive Functions Scale Teacher Report Form (MEFS-TR, Appendix A). 
Source of Data  
 The source of the archival data to be used in this study are the MEFS-TR item raw 
score file for the ADHD clinical sample and a matched control sample and for the ASD 
clinical sample and a matched control sample. This file was created from the 
standardization data collection file.  The data were collected during the scale 
standardization project during the 2013-2014 and 2014-2015 school years.   
Data 
 The data used for this study are the teacher ratings of samples of students 
diagnosed with ADHD and ASD and the teacher ratings of student samples of 
nonclinical, demographically-matched controls collected with the MEFS-TR.  Teacher 
ratings reflected teacher perceptions of the frequency and effectiveness of students’ 
performance of behaviors that reflected the degree of use or disuse of executive functions 
and executive skills. 
 Norming data for the MEFs was collected between March, 2014 and April, 2015.  
The sample included 1,127 subjects from 167 communities in 29 states in the United 
States.  A total of 255 teachers completed the ratings for the 1,127.  Of the 1,127 students 
that were rated by teachers, 103 were diagnosed with ADHD (47 medicated and 56 
nonmedicated) and 38 were diagnosed with ASD.  Control samples were obtained by 
selecting the ratings of a nonclinical sample of standardization cases that matched the 
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clinical sample cases using the demographic data variables of age, gender, ethnicity, and 
academic skills rankings provided by teachers.   
 Teachers rated each student with a pool of 104 items that represented 31 self-
regulation executive functions organized into 7 self-regulation clusters, 3 facets of self-
realization and 2 facets of self-determination (see Appendix A for the MEFS-TR form). 
 Self-regulation items were rated on a 6-point scale ranging from 0 to 5.  Appendix 
B in the Appendices section shows the MEFS-TR rating rubric. 
Characteristics of the Teacher Raters 
 The teachers that provided the MEFS-TR ratings were regular and special 
education teachers from across the United States.  A total of 255 teachers completed 
ratings on 1,127 children and adolescents who were their students. Of the 255 teachers, 
11.4 percent were male, and 88.6 percent were female.  
Variables Used in the Analyses 
 The variables to be used in the data analyses include: 1. Raw score sums based on 
teacher ratings for 7 self-regulation executive function clusters (Attention, Engagement, 
Optimization, Efficiency, Memory, Inquiry, and Solution), 2. raw score sums based on 
teacher ratings for each of the 31 self-regulation executive functions, and 3. raw scores 
based on teacher ratings for each of the 104 items of the MEFS. 
Psychometric properties of MEFS 
Item Ratings.  Each MEFS item was rated by teachers using six potential 
responses: 
5-AA = ALMOST ALWAYS does it on own without prompting  
4-F = FREQUENTLY does it on own without prompting   
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3-S = SELDOM does it on own without prompting   
2-AP = Does it, but only AFTER PROMPTING   
1-DA = Only does it with DIRECT ASSISTANCE  
0-UA = UNABLE to do it even with ASSISTANCE 
The rating options for the items composing the Self-Realization and Self-
Determination facets were: 
3-VO = Does this VERY OFTEN 
2-O = Does this OFTEN 
1-S = Does this SOMETIMES, but not much 
0-N = NEVER does this 
Evidence of Reliability.   
Teacher ratings were examined using a measure of inconsistent responding.  The 
MEFS Inconsistency scale is composed of six self-regulation items that were altered 
slightly in wording.  The original items and the slightly altered items were included on 
the rating form but placed in different locations.  Ratings on the original item and the 
slightly altered item were compared to obtain a rating difference score.  The absolute 
values of these rating difference scores were summed across all six pairs of consistency 
items to produce the score for the Inconsistency Index.  An acceptable level of variation 
that was not likely to be cause for concern about the consistency of teacher ratings was 
established (raw score of 6).  All teacher ratings of the consistency items for students in 
the ADHD and ASD clinical samples and students in the matched control samples 
produced Consistency Index scores within the acceptable level. 
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The MEFS manual also reports internal consistency and split-half reliability 
coefficients for the 7 self-regulation clusters and 14 subclusters (each self-regulation 
cluster was divided into items assessing the Self/Social Arena and items assessing the 
Academic Arena) and the Self-Realization and Self-Determination composites by six age 
groups.  The large majority of these coefficients were above .90 and no coefficient was 
less than .85.  Test-retest reliability coefficients also were provided for the cluster, 
subcluster, and composite scores, with all but two of these coefficients at or greater than 
.80. 
Statistical Analyses.   
Frequency counts will be generated for the item scores obtained by the clinical 
groups and the matched controls.  Differences between clinical and matched controls and 
the differences between ADHD and ASD samples will be described in detail.  
Differences between the ratings of the clinical samples and the matched controls will be 
tested for statistical significance.  This will be accomplished by calculating the 
percentage of students in each sample that were rated as exhibiting executive deficits 
(ratings of 0-3).  The proportion of the clinical group rated as exhibiting executive 
deficits will be compared with the proportion of nonclinical matched controls rated as 
exhibiting executive deficits using a Fisher’s Exact Test analysis.  This procedure will be 
repeated to compare the ratings of the ADHD group with the ratings of the ASD group. 
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CHAPTER 4 
RESULTS 
This chapter reports the results of the analyses of teacher ratings of the executive 
capacities of groups of clinical and nonclinical students using the McCloskey Executive 
Functions Scale Teacher Report form (MEFS-TR).  The data used in these analyses were 
obtained from the standardization data files of the MEFS-TR and included the item 
ratings of 103 students diagnosed with ADHD and a matched control sample of 103 
students with no clinical diagnosis and the item ratings of 38 students diagnosed with 
ASD and a matched control sample of 38 students with no clinical diagnosis. 
Table 4.1 shows the demographic characteristics of the sample of students 
diagnosed with ADHD and the matched control sample based on the variables used to 
match the samples.  Table 4.2 shows the demographic characteristics of the sample of 
students diagnosed with ASD and the matched control sample based on the variables 
used to match the samples.  Table 4.3 shows the demographic characteristics of the two 
clinical samples and the two matched control samples for variables not used to match 
controls. 
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Table 4.1 
Demographic characteristics of the sample of students diagnosed with ADHD and the 
matched control sample based on the variables used to match the samples. 
 
 
ADHD  
Sample 
Matched Control 
Sample 
 n % n % 
Gender     
   Female 32 31.1 32 31.1 
   Male 71 68.9 71 68.9 
   Total 103  103  
     
Ethnicity     
   African-American 20 19.4 21 20.4 
   Hispanic 17 16.5 17 16.5 
   White 63 61.2 62 60.2 
   Asian 3 2.9 3 2.9 
   Total 103  103  
     
Region     
   Midwest 8 7.8 16 15.5 
   Northeast 26 25.2 21 20.4 
   South 45 43.7 40 38.8 
   West 24 23.3 26 25.2 
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   Total 103  103  
     
Academic Skills Level     
   Above Average 14 13.6 14 13.6 
   Average 59 57.3 75 72.8 
   Below Average 30 29.1 14 13.6 
   Total 103  103  
     
Gender of Teacher Rater     
   Female 92 89.3 90 87.4 
   Male 11 10.7 13 12.6 
   Total 103  103  
     
Student Age     
   5 1  1  
   6 8  8  
   7 12  12  
   8 7  7  
   9 16  16  
  10 13  13  
  11 3  3  
  12 3  4  
  13 2  2  
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  14 10  8  
  15 10  9  
  16 5  9  
  17 11  8  
  18 2  3  
Total 103  103  
 
Table 4.2 
Demographic characteristics of the sample of students diagnosed with ASD and the 
matched control sample based on the variables used to match the samples. 
 
 
ASD 
Sample 
Matched Control 
Sample 
 n % n % 
Gender     
   Female 5 13.2 8 21.1 
   Male 33 86.8 30 78.9 
Total 38  38  
     
Ethnicity     
   African-American 7 18.4 7 18.4 
   Hispanic 4 10.5 4 10.5 
   White 23 60.5 23 60.5 
   Asian 3 7.9 3 7.9 
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   Other 1 2.6 1 2.6 
Total 38  38  
     
Region     
   Midwest 6 15.8 5 13.2 
   Northeast 14 36.8 18 47.4 
   South 10 26.3 9 23.7 
   West 8 21.1 6 15.8 
Total 38  38  
     
Academic Skills Level     
   Above Average 2 5.3 2 5.3 
   Average 7 18.4 27 71.1 
   Below Average 29 76.3 9 23.7 
Total 38  38  
     
Gender of Teacher Rater     
   Female 35 92.1 34 89.5 
   Male 3 7.9 4 10.5 
Total 38  38  
     
Student Age     
   5 2  2  
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   6 4  4  
   7 2  2  
   8 1  1  
   9 3  2  
  10 6  7  
  11 1  2  
  12 2  2  
  13 5  4  
  14 1  2  
  15 3  1  
  16 2  2  
  17 4  5  
  18 2  2  
Total 38  38  
 
Table 4.3 
Demographic characteristics of the sample of students diagnosed with ADHD, ASD the 
matched control samples on variables not used to match controls. 
Student  
Grade 
 
ADHD 
Sample 
ADHD 
Matched Control 
Sample 
 
ASD 
Sample 
ASD 
Matched Control 
Sample 
   K 7 5 5 4 
   1 8 9 2 3 
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   2 11 10 4 1 
   3 12 17 4 3 
   4 15 6 2 3 
  5 5 10 2 6 
  6 3 5 2 2 
  7 3 3 5 2 
  8 3 10 1 3 
  9 15 7 1 2 
  10 9 7 3 3 
  11 4 7 2 2 
  12 8 7 5 4 
Total 103 103 38 38 
 
The research questions of this study were addressed by 1) comparing the teacher 
ratings of a clinical sample of students diagnosed with ADHD, compared with the teacher 
ratings of a nonclinical matched control sample, 2) comparing the teacher ratings of a 
clinical sample of students diagnosed with ASD with teacher ratings of a nonclinical 
matched control sample, and 3) comparing the teacher ratings of the ADHD sample with 
the teacher ratings of the ASD sample.  The analyses were conducted using the MEFS-
TR individual item ratings organized by the Self-Regulation Clusters and Self-
Realization and Self-Determination facets.  Frequency counts were generated for the item 
scores obtained by the clinical groups and the matched controls.  For each of the three 
comparative analyses, the proportions of teacher ratings reflecting executive function 
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and/or executive skill deficits for each MEFS-TR item were tested for statistical 
significance using Fisher’s Exact z test.  Appendix B contains the results of the statistical 
analyses for each item within each EC Cluster.  Appendix B provides the percentage of 
each type of deficit for each item within each EC cluster. 
Research Question 1: What are the similarities and differences between the 
pattern of EC deficits resulting from teacher ratings of a group of students diagnosed 
with ADHD and the pattern of EC deficits resulting from teacher ratings of a 
demographically-matched control group of students with no clinical diagnosis? 
Research Question 2: What are the similarities and differences between the 
pattern of EC deficits resulting from teacher ratings of a group of students diagnosed 
with ASD and the pattern of EC deficits resulting from teacher ratings of a 
demographically-matched control group of students with no clinical diagnosis? 
Research Question 3: What are the similarities and differences between the 
pattern of EC deficits resulting from teacher ratings of a group of students diagnosed 
with ASD and the pattern of EC deficits resulting from teacher ratings of a group of 
students diagnosed with ADHD? 
It was hypothesized that the ADHD group would be rated as having a greater 
percentage of executive deficits than their non-clinical peers.  It is hypothesized that the 
ASD group would be rated as having a greater percentage of executive deficits than their 
non-clinical peers.  It was hypothesized that differences will exist between the ASD and 
ADHD groups, specifically with regard to the comparison between the items in the 
Academic and Self/Social arenas.  It was hypothesized that the ASD group would be 
rated as having a greater percentage of EC deficits within the Self/Social arena, while the 
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ADHD group would be rated as having a greater percentage of deficits within the 
Academic arena. 
Attention Cluster  
Table 4.4 shows a summary of the significant differences found when comparing 
students in the clinical groups with matched control samples and when comparing the 
ADHD-diagnosed and ASD-diagnosed clinical samples who were rated by teachers as 
exhibiting an Executive Capacity Deficit (ECD); that is, exhibiting either an Executive 
Function Deficit (rated as seldom doing it unless told to do so or only doing it when told 
to do so) or an Executive Skill Deficit (rated unable to do it even when shown how) on 
the MEFS Attention Cluster items.  The table also shows summaries of the significant 
differences among the groups for ratings reflecting Executive Function Deficits and 
ratings reflecting Executive Skill Deficits.   
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Table 4.4 
Summary of the significant differences in teacher ratings of ECDs, EFDs, and ESDs 
when comparing ADHD-diagnosed and ASD-diagnosed groups with matched controls 
and when comparing the ADHD-diagnosed group with the ASD-Diagnosed group on the 
MEFS Attention Cluster items. 
Type 
of 
Deficit 
Group Comparisons 
ADHD > Controls ASD > Controls ASD > ADHD 
Number of Attention Cluster Items by Arena 
ACA S/S ACA  S/S  ACA   S/S  
3 Items 3 Items 3 Items 3 Items 3 Items 3 Items 
Number of Items Showing Significant Differences 
ECD 3 3 3 3 1 3 
EFD 3 3 0 3 0 1 
ESD 3 0 0 3 0 3 
ACA = Academic Arena; S/S = Self/Social Arena 
Table 4.4 shows the results of the analyses that were completed with the 6 items 
of the Attention Cluster.  The results of the item analyses are provided in Appendix B and 
are summarized here in Table 4.4.  The data presented in Table 4.4 represent the number 
of Attention Cluster items within the Academic Arena and within the Self/Social Arena 
that demonstrated significantly greater percentages of students in one of the two 
compared groups that were rated by teachers as having a deficit of the type specified in 
the rows of the table. Within the Attention Cluster, 3 items are included in the Academic 
Arena and 3 items are included in the Self/Social Arena.   
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As shown in Table 4.4, when comparing teacher ratings of ADHD-diagnosed 
students and a sample of matched controls, the ADHD-diagnosed student group had a 
significantly greater percentage of ratings indicating an ECD (students rated as having 
either an executive function deficit or an executive skill deficit; EFDs + ESDs) than the 
students in the matched control group for all 3 items within the Academic Arena and for 
all 3 items within the Self/Social Arena.   
When only the percentage of teacher ratings indicating an executive function 
deficit (EFD) are considered, the ADHD-diagnosed student group had a significantly 
greater percentage of ratings indicating an EFD than the students in the matched control 
group for all 3 items within the Academic Arena and for all 3 items within the Self/Social 
Arena.  A different pattern of findings emerged when only the percentage of teacher 
ratings indicating an executive skill deficit (ESD) are considered, the ADHD-diagnosed 
student group had a significantly greater percentage of ratings indicating an ESD than the 
students in the matched control group for all 3 items representing the Academic Arena 
but no significant differences were found between the two groups for the 3 items 
representing the Self/Social Arena. 
As shown in Table 4.4, when comparing teacher ratings of ASD-diagnosed 
students and a sample of matched controls, the ASD-diagnosed student group had a 
significantly greater percentage of ratings indicating an ECD (students rated as having 
either an executive function deficit or an executive skill deficit; EFDs + ESDs) than the 
students in the matched control group for all 3 items within the Academic Arena and for 
all 3 items within the Self/Social Arena.   
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A different pattern of results emerged when only the percentage of teacher ratings 
indicating an executive function deficit (EFD) are considered.  In this case, the ASD-
diagnosed student group had a significantly greater percentage of ratings indicating an 
EFD than the students in the matched control group for all 3 items within the Self/Social 
Arena but no significant differences were found between the groups for the 3 items 
within the Academic Arena.  Likewise, when only the percentage of teacher ratings 
indicating an executive skill deficit (ESD) are considered, the ASD-diagnosed student 
group had a significantly greater percentage of ratings indicating an ESD than the 
students in the matched control group for all 3 items within the Self/Social Arena but no 
significant differences were found between the groups for the 3 items within the 
Academic Arena. 
As shown in Table 4.4, when comparing teacher ratings of the ASD-diagnosed 
group and the ADHD-diagnosed group, the ASD-diagnosed group had a significantly 
greater percentage of ratings indicating an ECD (students rated as having either an 
executive function deficit or an executive skill deficit; EFDs + ESDs) than the ADHD-
diagnosed group for all 3 items representing the Self/Social Arena and also for 1 item 
representing the Academic Arena.  Not surprisingly, the significant item from the 
Academic Arena assessed the self-regulation function of Perceive (item wording:  
“Knows what he or she should be doing for school tasks and knows when to do it.”). 
When only the percentage of teacher ratings indicating an executive function 
deficit (EFD) are considered, the ASD-diagnosed student group had a significantly 
greater percentage of ratings indicating an EFD than the students in the ADHD-diagnosed 
group only for 1 item within the Self/Social Arena.  Fewer differences were found when 
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comparing EFD ratings primarily due to the fact that a much larger percentage of the 
ASD-diagnosed group exhibited ESDs, drawing numbers away from the EFD category.  
In contrast, when only the percentage of teacher ratings indicating an executive 
skill deficit (ESD) were considered, the ASD-diagnosed student group had a significantly 
greater percentage of ratings indicating an ESD than the ADHD-diagnosed group for all 3 
items within the Self/Social Arena but no significant differences were found between the 
groups for the 3 items within the Academic Arena. 
Engagement Cluster 
Table 4.5 shows a summary of the significant differences found when comparing 
students in the clinical groups with matched control samples and when comparing the 
ADHD-diagnosed and ASD-diagnosed clinical samples who were rated by teachers as 
exhibiting an Executive Capacity Deficit (ECD); that is, exhibiting either an Executive 
Function Deficit (rated as seldom doing it unless told to do so or only doing it when told 
to do so) or an Executive Skill Deficit (rated unable to do it even when shown how) on 
the MEFS Engagement Cluster items.  The table also shows summaries of the significant 
differences among the groups for ratings reflecting only Executive Function Deficits and 
ratings reflecting only Executive Skill Deficits.   
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Table 4.5 
Summary of the significant differences in teacher ratings of ECDs, EFDs, and ESDs 
when comparing ADHD-diagnosed and ASD-diagnosed groups with matched controls 
and when comparing the ADHD-diagnosed group with the ASD-Diagnosed group on the 
MEFS Engagement Cluster items. 
Type 
of 
Deficit 
Group Comparisons 
ADHD > Controls ASD > Controls ASD > ADHD 
Number of Engagement Cluster Items by Arena 
ACA S/S ACA  S/S  ACA   S/S  
8 Items 14 Items 8 Items 14 Items 8 Items 14 Items 
Number of Items Showing Significant Differences 
ECD 8 14 8 14 0 7 
EFD 8 14 2 5 0 2 
ESD 6 6 3 8 3 8 
ACA = Academic Arena; S/S = Self/Social Arena 
As shown in Table 4.5, significantly larger percentages of students in each clinical 
group than students in their matched control groups were rated as having an ECD for all 
22 items of the Engagement Cluster.  Additionally, greater percentages of the ASD-
diagnosed group than the ADHD-diagnosed group were rated as having an ECD for 7 of 
the 14 items in the Self/Social Arena. The ASD-diagnosed group did not demonstrate 
greater deficit than the ADHD-diagnosed group on any of the 8 items within the 
Academic Arena. 
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Significantly larger percentages of students in the ADHD-diagnosed group than 
students in their matched control group were rated as having an EFD for all 22 items of 
the Engagement Cluster.  Regarding students in the ASD-diagnosed group as compared 
with students in their matched control group, greater percentages were indicated on 2 of 
the 8 items within the Academic Arena and 5 of the 14 within the Self/Social Arena.  
Additionally, a significantly greater percentage of the ASD-diagnosed group than the 
ADHD-diagnosed group were rated as having an EFD for 2 of 14 items in the Self/Social 
Arena. 
Regarding ESDs, significantly larger percentages of the ADHD-diagnosed group 
than the matched control group were found for 6 of the 8 items within the Academic 
Arena and 6 of the 14 items within the Self/Social Arena.  Significantly larger 
percentages of the ASD-diagnosed group than the matched control group were rated as 
having ESDs for the 3 of the 8 items within the Academic Arena and 8 of the 14 items 
within the Self/Social Arena. Similarly, a significantly greater percentage of the ASD-
diagnosed group than the ADHD-diagnosed group were rated as having ESDs for 3 of the 
8 items within the Academic Arena and 8 of the 14 items within the Self/Social Arena.  
Optimization Cluster 
Table 4.6 shows a summary of the significant differences found when comparing 
students in the clinical groups with matched control samples and when comparing the 
ADHD-diagnosed and ASD-diagnosed clinical samples who were rated by teachers as 
exhibiting an Executive Capacity Deficit (ECD); that is, exhibiting either an Executive 
Function Deficit (rated as seldom doing it unless told to do so or doing it only when told 
to do so) or an Executive Skill Deficit (rated unable to do it even when shown how) on 
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the MEFS Optimization Cluster items.  The table also shows summaries of the significant 
differences among the groups for ratings reflecting Executive Function Deficits and 
ratings reflecting Executive Skill Deficits.   
Table 4.6 
Summary of the significant differences in teacher ratings of ECDs, EFDs, and ESDs 
when comparing ADHD-diagnosed and ASD-diagnosed groups with matched controls 
and when comparing the ADHD-diagnosed group with the ASD-Diagnosed group on the 
MEFS Optimization Cluster items. 
Type 
of 
Deficit 
Group Comparisons 
ADHD > Controls ASD > Controls ASD > ADHD ADHD > ASD 
Number of Optimization Cluster Items by Arena 
ACA S/S ACA S/S ACA S/S ACA S/S 
6 Items 8 Items 6 Items 8 Items 6 Items 8 Items 6 Items 8 Items 
Number of Items Showing Significant Differences 
ECD 6 8 5 7 1 2 0 0 
EFD 6 8 1 1 0 0 1 1 
ESD 5 7 5 6 4 3 0 0 
ACA = Academic Arena; S/S = Self/Social Arena 
As shown in Table 4.6, significantly larger percentages of students in the ADHD-
diagnosed clinical group than students in their matched control groups were rated as 
having an ECD for all 14 items of the Optimization Cluster.  The ASD-diagnosed groups 
indicated significantly larger percentages than their matched control groups as having an 
ECD for 5 of the 6 items within the Academic Arena and 7 of the 8 items within the 
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Self/Social Arena.  Furthermore, significantly greater percentages of the ASD-diagnosed 
group than the ADHD-diagnosed group were rated as having an ECD for 1 of 6 items in 
the Academic Arena and for 2 of the 8 items in the Self/Social Arena. 
Significantly larger percentages of students in the ADHD-diagnosed group than 
students in their matched control group were rated as having an EFD for all 14 items of 
the Optimization Cluster.  In contrast, larger percentages of students in the ASD-
diagnosed group than students in their matched control group were rated as having an 
EFD for only 2 items within the Optimization Cluster; 1 item within the Academic Arena 
and 1 item within the Self/Social Arena.  Comparison between the two clinical groups 
indicated a significantly greater percentage of the ADHD-diagnosed group than the ASD-
diagnosed group were rated as having an EFD for 1 of 6 items in the Academic Arena 
and 1 of 8 items in the Self/Social Arena.  This was one of the few instances of the 
ADHD group exhibiting greater deficit than the ASD group.   
Review of the ESDs indicated significantly larger percentages of the ADHD-
diagnosed group than the matched control group were found for 5 of the 6 items within 
the Academic Arena and 7 of the 8 items within the Self/Social Arena.  Similarly, 
significantly larger percentages of the ASD-diagnosed group than the matched control 
group were rated as having ESDs for 5 of the 6 items within the Academic Arena and 6 
of the 8 items within the Self/Social Arena.  Additionally, a significantly greater 
percentage of the ASD-diagnosed group than the ADHD-diagnosed group were rated as 
having ESDs for 4 of the 6 items within the Academic Arena and 3 of the 8 items within 
the Self/Social Arena.  
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Efficiency Cluster 
Table 4.7 shows a summary of the significant differences found when comparing 
students in the clinical groups with matched control samples and when comparing the 
ADHD-diagnosed and ASD-diagnosed clinical samples who were rated by teachers as 
exhibiting an Executive Capacity Deficit (ECD); that is, they exhibited either an 
Executive Function Deficit (rated as seldom doing it unless told to do so or only doing it 
when told to do so) or an Executive Skill Deficit (rated unable to do it even when shown 
how) on the MEFS Efficiency Cluster items.  The table also shows summaries of the 
significant differences among the groups for ratings reflecting Executive Function 
Deficits and ratings reflecting Executive Skill Deficits.   
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Table 4.7 
Summary of the significant differences in teacher ratings of ECDs, EFDs, and ESDs 
when comparing ADHD-diagnosed and ASD-diagnosed groups with matched controls 
and when comparing the ADHD-diagnosed group with the ASD-Diagnosed group on the 
MEFS Efficiency Cluster items. 
Type 
of 
Deficit 
Group Comparisons 
ADHD > Controls ASD > Controls ASD > ADHD 
Number of Efficiency Cluster Items by Arena 
ACA S/S ACA  S/S  ACA   S/S  
10 Items 4 Items 10 Items 4 Items 10 Items 4 Items 
Number of Items Showing Significant Differences 
ECD 9 4 8 4 1 2 
EFD 5 4 1 1 0 0 
ESD 8 2 5 2 4 2 
ACA = Academic Arena; S/S = Self/Social Arena 
As shown in Table 4.7, significantly larger percentages of students in the ADHD-
diagnosed clinical group than students in their matched control groups were rated as 
having an ECD for the 9 of the 10 items within the Academic Arena and all 4 of the items 
within the Self/Social Arena of the Efficiency Cluster.  Similarly, the ASD-diagnosed 
groups indicated significantly larger percentages than their matched control groups as 
having an ECD for 8 of the 10 items within the Academic Arena and all 4 of the items 
within the Self/Social Arena.  In contrast, significantly greater percentages of the ASD-
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diagnosed group than the ADHD-diagnosed group were rated as having an ECD for only 
1 of the 10 items in the Academic Arena and for 2 of the 4 items in the Self/Social Arena. 
Review of EFDs indicated significantly larger percentages of students in the 
ADHD-diagnosed group than students in their matched control group for 5 of the 10 
items in the Academic Arena and all 4 of the items in the Self/Social Arena.  
Comparatively, larger percentages of students in the ASD-diagnosed group than students 
in their matched control group were rated as having an EFD for only 2 of the items; 1 
item within the Academic Arena and 1 item within the Self/Social Arena.  Additionally, 
no evidence of significantly greater percentages was noted when comparing the ASD-
diagnosed group with the ADHD-diagnosed group.   
When viewing the ESDs, significantly larger percentages of the ADHD-diagnosed 
group than the matched control group were found for 8 of the 10 items within the 
Academic Arena and 2 of the 4 items within the Self/Social Arena.  Significantly larger 
percentages of the ASD-diagnosed group than the matched control group were rated as 
having ESDs for 5 of the 10 items within the Academic Arena and 2 of the 4 items within 
the Self/Social Arena.  Similarly, significantly greater percentage of the ASD-diagnosed 
group than the ADHD-diagnosed group were rated as having ESDs for 4 of the 10 items 
within the Academic Arena and 2 of the 4 items within the Self/Social Arena. 
Memory Cluster 
Table 4.8 shows a summary of the significant differences found when comparing 
students in the clinical groups with matched control samples and when comparing the 
ADHD-diagnosed and ASD-diagnosed clinical samples who were rated by teachers as 
exhibiting an Executive Capacity Deficit (ECD); that is, they exhibited either an 
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Executive Function Deficit (rated as seldom doing it unless told to do so or only doing it 
when told to do so) or an Executive Skill Deficit (rated unable to do it even when shown 
how) on the MEFS Memory Cluster items.  The table also shows summaries of the 
significant differences among the groups for ratings reflecting Executive Function 
Deficits and ratings reflecting Executive Skill Deficits.   
Table 4.8 
Summary of the significant differences in teacher ratings of ECDs, EFDs, and ESDs 
when comparing ADHD-diagnosed and ASD-diagnosed groups with matched controls 
and when comparing the ADHD-diagnosed group with the ASD-Diagnosed group on the 
MEFS Memory Cluster items. 
Type 
of 
Deficit 
Group Comparisons 
ADHD > Controls ASD > Controls ASD > ADHD 
Number of Memory Cluster Items by Arena 
ACA S/S ACA S/S ACA S/S 
3 Items 4 Items 3 Items 4 Items 3 Items 4 Items 
Number of Items Showing Significant Differences 
ECD 3 3 3 4 0 4 
EFD 3 3 0 2 0 2 
ESD 3 0 1 3 2 4 
ACA = Academic Arena; S/S = Self/Social Arena 
As shown in Table 4.8, significantly larger percentages of students in both clinical 
groups than students in their matched control groups were rated as having an ECD for all 
7 items of the Memory Cluster.  Additionally, significantly greater percentages of the 
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ASD-diagnosed group than the ADHD-diagnosed group were rated as having an ECD 
only for all 4 items in the Self/Social Arena. 
Similar to the ECD, review of the EFDs indicated significantly larger percentages 
of students in the ADHD-diagnosed group than students in their matched control groups 
as having deficits for all 7 items of the Memory Cluster.  Students in the ASD-diagnosed 
group were rated as having an EFD for only 2 of the items within the Self/Social Arena 
when compared with students in their matched control group.  Similarly, a significantly 
greater percentage of the ASD-diagnosed group than the ADHD-diagnosed group were 
rated as having an EFD for 2 of 4 items in the Self/Social Arena. 
Review of the ESDs indicated significantly larger percentages of the ADHD-
diagnosed group than the matched control group were found for the 3 items within the 
Academic Arena, but no significant differences were identified in the Self/Social Arena.  
Significantly larger percentages of the ASD-diagnosed group than the matched control 
group were rated as having ESDs for 1 of the 3 items within the Academic Arena and 3 
of 4 items within the Self/Social Arena.  Additionally, a significantly greater percentage 
of the ASD-diagnosed group than the ADHD-diagnosed group were rated as having 
ESDs for 2 of the 3 items within the Academic Arena and all 4 items within the 
Self/Social Arena.  
Inquiry Cluster 
Table 4.9 shows a summary of the significant differences found when comparing 
students in the clinical groups with matched control samples and when comparing the 
ADHD-diagnosed and ASD-diagnosed clinical samples who were rated by teachers as 
exhibiting an Executive Capacity Deficit (ECD); that is, they exhibited either an 
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Executive Function Deficit (rated as seldom doing it unless told to do so or only doing it 
when told to do so) or an Executive Skill Deficit (rated unable to do it even when shown 
how) on the MEFS Inquiry Cluster items.  The table also shows summaries of the 
significant differences among the groups for ratings reflecting Executive Function 
Deficits and ratings reflecting Executive Skill Deficits.   
Table 4.9 
Summary of the significant differences in teacher ratings of ECDs, EFDs, and ESDs 
when comparing ADHD-diagnosed and ASD-diagnosed groups with matched controls 
and when comparing the ADHD-diagnosed group with the ASD-Diagnosed group on the 
MEFS Inquiry Cluster items. 
Type 
of 
Deficit 
Group Comparisons 
ADHD > Controls ASD > Controls ASD > ADHD ADHD > ASD 
Number of Inquiry Cluster Items by Arena 
ACA S/S ACA S/S ACA S/S ACA S/S 
5 Items 6 Items 5 Items 6 Items 5 Items 6 Items 5 Items 6 Items 
Number of Items Showing Significant Differences 
ECD 5 6 4 6 0 2 0 0 
EFD 4 6 0 2 0 1 3 0 
ESD 5 6 4 5 1 5 0 0 
ACA = Academic Arena; S/S = Self/Social Arena 
As shown in Table 4.9, significantly larger percentages of students in the ADHD-
diagnosed clinical group than students in their matched control groups were rated as 
having an ECD for all 11 items of the Inquiry Cluster.  The ASD-diagnosed groups 
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indicated significantly larger percentages than their matched control groups as having an 
ECD for the 4 of the 5 items within the Academic Arena and all 6 of the items within the 
Self/Social Arena.  Furthermore, significantly greater percentages of the ASD-diagnosed 
group than the ADHD-diagnosed group were rated as having an ECD for 2 of the 6 items 
in the Self/Social Arena. 
Review of EFDs within the Inquiry Cluster indicated significantly larger 
percentages of students in the ADHD-diagnosed group demonstrated deficits when 
compared to the students in their matched control group on 4 of the 5 items within the 
Academic Arena and all 6 of the items within the Self/Social Arena.  In contrast, larger 
percentages of students in the ASD-diagnosed group than students in their matched 
control group were rated as having an EFD for only 2 of the 6 items within the Inquiry 
Cluster, both of which were within the Self/Social Arena.  Comparison between the two 
clinical groups indicated a significantly greater percentage of the ADHD-diagnosed 
group than the ASD-diagnosed group were rated as having an EFD for 3 of the 5 items in 
the Academic Arena.  Additionally, the ASD-diagnosed group indicated a significantly 
greater percentage than the ADHD-diagnosed group on 1 of the 6 items within the 
Self/Social Arena.   
Review of the ESDs indicated significantly larger percentages of students in the 
ADHD-diagnosed clinical group than students in their matched control groups were rated 
as having an ESD for all 11 items of the Inquiry Cluster.  Similarly, significantly larger 
percentages of the ASD-diagnosed group than the matched control group were rated as 
having ESDs for 4 of the 5 items within the Academic Arena and 5 of the 6 items within 
the Self/Social Arena.  Additionally, a significantly greater percentage of the ASD-
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diagnosed group than the ADHD-diagnosed group were rated as having ESDs for 1 of the 
5 items within the Academic Arena and 5 of the 6 items within the Self/Social Arena.  
Solution Cluster 
Table 4.10 shows a summary of the significant differences found when comparing 
students in the clinical groups with matched control samples and when comparing the 
ADHD-diagnosed and ASD-diagnosed clinical samples who were rated by teachers as 
exhibiting an Executive Capacity Deficit (ECD); that is, exhibiting either an Executive 
Function Deficit (rated as seldom doing it unless told to do so or only doing it when told 
to do so) or an Executive Skill Deficit (rated unable to do it even when shown how) on 
the MEFS Solution Cluster items.  The table also shows summaries of the significant 
differences among the groups for ratings reflecting Executive Function Deficits and 
ratings reflecting Executive Skill Deficits.   
 
 
 
 
 
 
 
 
 
 
 
EXECUTIVE FUNTIONS, ASD and ADHD  89 
Table 4.10 
Summary of the significant differences in teacher ratings of ECDs, EFDs, and ESDs 
when comparing ADHD-diagnosed and ASD-diagnosed groups with matched controls 
and when comparing the ADHD-diagnosed group with the ASD-Diagnosed group on the 
MEFS Solution Cluster items. 
Type 
of 
Defici
t 
Group Comparisons 
ADHD > Controls ASD > Controls ASD > ADHD ADHD > ASD 
Number of Solution Cluster Items by Arena 
ACA S/S ACA S/S ACA S/S ACA S/S 
6 Items 7 Items 6 Items 7 Items 6 Items 7 Items 6 Items 7 Items 
Number of Items Showing Significant Differences 
ECD 6 7 6 7 0 5 0 0 
EFD 3 4 0 2 0 2 4 0 
ESD 6 7 4 7 4 7 0 0 
ACA = Academic Arena; S/S = Self/Social Arena 
As shown in Table 4.10, significantly larger percentages of students in each 
clinical group than students in their matched control groups were rated as having an ECD 
for all 13 items of the Solution Cluster.  Additionally, significantly greater percentages of 
the ASD-diagnosed group than the ADHD-diagnosed group were rated as having an ECD 
for 5 of the 7 items in the Self/Social Arena.   
Significantly larger percentages of students in the ADHD-diagnosed group than 
students in their matched control group were rated as having an EFD for 3 of the 6 items 
within the Academic Arena and 4 of the 7 items within the Self/Social Arena.  
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Comparatively, larger percentages of students in the ASD-diagnosed group than students 
in their matched control group were rated as having an EFD for only 2 of the 7 items 
within the Self/Social Arena.  Similarly, a significantly greater percentage of the ASD-
diagnosed group than the ADHD-diagnosed group was indicated for only 2 of the 7 items 
within the Self/Social Arena.  Within the Academic Arena, 4 of the 6 items indicated that 
the ADHD-diagnosed group demonstrated greater percentages of EFD than the ASD-
diagnosed group.   
When viewing the ESDs, significantly larger percentages of students in the 
ADHD-diagnosed group than students in their matched control groups were rated as 
having an ECD for all 13 items of the Solution Cluster.  Similarly, significantly larger 
percentages of the ASD-diagnosed group than the matched control group were rated as 
having ESDs for the 4 of the 6 items within the Academic Arena and all 7 items within 
the Self/Social Arena.  Additionally, a significantly greater percentage of the ASD-
diagnosed group than the ADHD-diagnosed group were rated as having ESDs for the 4 of 
the 6 items within the Academic Arena and all 7 items within the Self/Social Arena. 
Total Numbers 
Table 4.11 shows a summary of the total number of significant differences found 
when comparing students in the clinical groups with matched control samples and when 
comparing the ADHD-diagnosed and ASD-diagnosed clinical samples who were rated by 
teachers as exhibiting an Executive Capacity Deficit (ECD); that is, exhibiting either an 
Executive Function Deficit (rated as seldom doing it unless told to do so or only doing it 
when told to do so) or an Executive Skill Deficit (rated unable to do it even when shown 
how) on all of the MEFS Cluster items.  The table also shows summaries of the 
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significant differences among the groups for ratings reflecting Executive Function 
Deficits and ratings reflecting Executive Skill Deficits.   
Table 4.11 
Summary of the significant differences in teacher ratings of ECDs, EFDs, and ESDs 
when comparing ADHD-diagnosed and ASD-diagnosed groups with matched controls 
and when comparing the ADHD-diagnosed group with the ASD-Diagnosed group on all 
of the MEFS Cluster items. 
 
Type 
of 
Deficit 
Group Comparisons 
ADHD > Controls ASD > Controls ASD > ADHD ADHD > ASD 
Total Number of Self-Regulation Cluster Items by Arena 
ACA S/S ACA S/S ACA S/S ACA S/S 
41 Items 46 Items 41 Items 46 Items 41 Items 46 Items 41 Items 46 Items 
Number of Items Showing Significant Differences 
ECD 40 46 37 45 3 25 0 0 
EFD 32 43 4 16 0 8 8 1 
ESD 36 28 22 34 18 32 0 0 
ACA = Academic Arena; S/S = Self/Social Arena 
As shown in Table 4.11, significantly larger percentages of students in the 
ADHD-diagnosed clinical group than students in their matched control groups were rated 
as having an ECD across the 7 clusters for 40 of the 41 items within the Academic Arena 
and all 46 items within the Self/Social Arena.  The ASD-diagnosed groups indicated 
significantly larger percentages than their matched control groups as having an ECD for 
the 37 of the 41 items within the Academic Arena and 45 of the 46 items within the 
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Self/Social Arena.  Additionally, significantly greater percentages of the ASD-diagnosed 
group than the ADHD-diagnosed group were rated as having an ECD for 3 of 41 items in 
the Academic Arena and for 25 of the 46 items in the Self/Social Arena. 
Review of the total numbers indicated significantly larger percentages of students 
in the ADHD-diagnosed group than students in their matched control group were rated as 
having an EFD for 32 of the 41 items within the Academic Arena and 43 of the 46 items 
within the Self/Social Arena.  Comparatively, larger percentages of students in the ASD-
diagnosed group than students in their matched control group were rated as having an 
EFD for only 4 of the 41 items within the Academic Arena and 16 of the 46 items within 
the Self/Social Arena.  Similarly, a significantly greater percentage of the ASD-
diagnosed group than the ADHD-diagnosed group was indicated for only 8 of the 46 
items within the Self/Social Arena.  The ADHD-diagnosed group demonstrated greater 
percentages of EFD than the ASD-diagnosed group for 8 of 41 items in the Academic 
Arena and 1 of the 46 items in the Self/Social Arena. 
When viewing the ESDs, significantly larger percentages of the ADHD-diagnosed 
group than the matched control group were found for 36 of 41 items in the Academic 
Arena and for 28 of the 46 items in the Self/Social Arena.  Similarly, significantly larger 
percentages of the ASD-diagnosed group than the matched control group were rated as 
having ESDs for 22 of the 41 items within the Academic Arena and for 34 of the 46 items 
in the Self/Social Arena.  Additionally, a significantly greater percentage of the ASD-
diagnosed group than the ADHD-diagnosed group were rated as having ESDs for 18 of 
41 items in the Academic Arena and for 32 of the 46 items in the Self/Social Arena. 
 
EXECUTIVE FUNTIONS, ASD and ADHD  93 
Self-Realization Cluster 
Table 4.12 shows a summary of the significant differences found when comparing 
students in the clinical groups with matched control samples and when comparing the 
ADHD-diagnosed and ASD-diagnosed clinical samples who were rated by teachers as 
exhibiting a delayed development in the areas assessed by the Self-Realization Cluster.   
Table 4.12 
Summary of the significant differences in teacher ratings of students exhibiting delayed 
development when comparing ADHD-diagnosed and ASD-diagnosed groups with their 
respective matched controls and when comparing the ADHD-diagnosed group with the 
ASD-Diagnosed group on the MEFS Self-Realization Cluster items.   
Dev. 
Delays 
Group Comparisons 
ADHD > Controls ASD > Controls ASD > ADHD 
Number of Self-Realization Cluster Items  
11 Items 11 Items 11 Items 
Number of Items Showing Significant Differences 
Delays 0 11 11 
 
 As shown in Table 4.12, results of teacher ratings of students diagnosed with 
ADHD and their nonclinical peers did not indicate statistically significant findings on any 
test items within the Self-Realization Cluster.  In contrast, results indicated statistically 
significant differences between teacher ratings of the ASD-diagnosed group and 
nonclinical group on all of the 11 test items within the Self-Realization Cluster.  
Additionally, a significantly greater percentage of the ASD-diagnosed group than the 
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ADHD-diagnosed group were rated as having delayed development for all 11 of the 
items within the Self-Realization cluster.   
Self-Determination Cluster 
Table 4.13 
Summary of the significant differences in teacher ratings of students exhibiting delayed 
development when comparing ADHD-diagnosed and ASD-diagnosed groups with their 
respective matched controls and when comparing the ADHD-diagnosed group with the 
ASD-Diagnosed group on the MEFS Self-Determination Cluster items.   
Dev. 
Delays 
Group Comparisons 
ADHD > Controls ASD > Controls ASD > ADHD 
Number of Self-Determination Cluster Items  
6 Items 6 Items 6 Items 
Number of Items Showing Significant Differences 
Delays 2 6 6 
  
As shown in Table 4.13, results of teacher ratings of students diagnosed with 
ADHD and their nonclinical peers indicated statistically significant for 2 of the 6 items 
within the Self-Determination cluster.  Comparatively, examination of the results 
indicated statistically significant differences between teacher ratings of the ASD-
diagnosed group and nonclinical group for all 6 items within the Self-Determination 
cluster.  Additionally, a significantly greater percentage of the ASD-diagnosed group 
than the ADHD-diagnosed group were rated as having delayed development for all 6 of 
the items within the Self-Determination cluster.   
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CHAPTER 5 
DISCUSSION  
This study examined the executive function deficits (EFD) and executive skills 
deficits (ESD) strengths and weaknesses of students diagnosed with ADHD and ASD as 
reported by teachers on the MEFS-TR rating scales.  The goal of this study was to further 
clarify the EFD and ESD strengths and weaknesses of students diagnosed with ADHD 
and ASD in order to inform treatment and intervention planning efforts for this 
population within the school and clinical settings.   
Summary of Findings 
Overall, results supported the initial hypothesis that the ADHD and ASD clinical 
groups would demonstrate a greater level of executive dysfunction than their matched 
group of nonclinical peers.  Comparison between the ADHD and ASD groups indicate 
that the ASD groups had higher levels of ECD (Executive Capacity Deficits representing 
EFD and ESD combined) than the ADHD group for all items that yielded statistically 
significant findings.  Further details are summarized in the following paragraphs 
according to executive capacity cluster across all three research questions.   
Attention Cluster 
For all 6 items of the Attention Cluster, both clinical groups exhibited 
significantly greater percentages of students that were rated either as not knowing when 
(an EFD) or not knowing how (an ESD) to perceive, focus and sustain than their 
respective control groups.  As predicted, the ASD-diagnosed group had significantly 
more students than matched controls or the ADHD-diagnosed group rated as having 
deficits of perceiving, focusing or sustaining within the Self/Social Arena.  Additionally, 
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however, the ASD-diagnosed group also had the largest percentage of students rated as 
not knowing how to be aware of what to do for school tasks (Perceive), how to focus 
attention for school tasks (Focus) or how to sustain attention for school tasks (Sustain).  
Difficulties with attention in the Self/Social Arena were much more severe for a 
significantly larger percentage of the students in the ASD-diagnosed group; the ASD-
diagnosed group exhibited the largest percentages of students rated as not knowing how 
to perceive, focus, or sustain in social situations (ESDs).  Students in the ASD-diagnosed 
group were 6 to 26 times more likely than matched controls and 3 to 4 times more likely 
than students in the ADHD-diagnosed group to be rated as having an ESD within the 
Self/Social Arena.  This pattern also was repeated for the Academic Arena; the ASD-
diagnosed group exhibited the largest percentages of students rated as not knowing how 
to perceive, focus, or sustain with school tasks (ESDs).  Students in the ASD-diagnosed 
group were 3 to 5 times more likely than matched controls and 1.5 to 3.5 times more 
likely than students in the ADHD-diagnosed group to be rated as having an ESD within 
the Academic Arena.   
As predicted, the ADHD-diagnosed group had more students than matched 
controls or the ASD-diagnosed group rated as not knowing when to perceive, focus, or 
sustain attention (EFDs) within the Academic Arena.  Unexpectedly, significantly more 
students in the ADHD-diagnosed group than the matched control group also were rated 
as not knowing when to perceive, focus or sustain attention (EFDs) within the Self/Social 
Arena.  Although the differences were statistically significant, the percentages of EFDs 
identified for the ADHD-diagnosed group within the Self/Social Arena were lower than 
the percentages of EFDs identified within the Academic Arena. 
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Engagement Cluster 
 Within the Engagement cluster, both the ADHD-diagnosed and ASD-diagnosed 
groups demonstrated greater percentages of ECDS than their respective matched control 
peers for all executive capacities within the Engagement Cluster (Initiate, Energize, 
Inhibit, Stop, Pause, Flexible and Shift).  As expected, the ADHD-diagnosed group had 
higher proportions of EFD and ESD ratings on items within the Academic Arena than 
items within the Self/Social Arena.  In contrast, the ASD-diagnosed group had the 
highest percentages of EFD and ESD ratings on items within the Self/Social Arena. 
  The ADHD-diagnosed group typically had greater percentages of students rated 
as having EFDs rather than ESDs. This suggests that ADHD-diagnosed students more 
frequently demonstrate greater difficulty with knowing “when” to apply Engagement 
Cluster ECs than with knowing “how” to apply them.   
 Unexpectedly, however, the ASD-diagnosed group demonstrated significantly 
higher percentages of ESDs across the Academic and Self/Social Arenas.  Students in the 
ASD-diagnosed group were 3 to 32 times more likely to demonstrate ESDs when 
compared with their nonclinical peers, and .5 to 5 times more likely than the ADHD-
diagnosed group.  This suggests that students with ASD are much more likely to have 
difficulty in knowing how to initiate tasks, energize, inhibit impulses, stop or pause 
actions, act flexibly, or shift between tasks than in knowing when to apply these 
Engagement Cluster ECs. This data suggests how the ASD-diagnosed group will likely 
benefit from the most instruction in teaching how to complete a skill, whereas the 
ADHD-diagnosed group will benefit from strategies to employ a skill in vivo.   
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Optimization Cluster  
 Results indicated that both the ADHD-diagnosed and ASD-diagnosed groups 
were rated as having greater percentages of ECDs than their respective matched control 
peers for the items assessing the Monitor, Modulate, Correct and Balance capacities 
within the Optimization Cluster.  Interestingly, although the ADHD-diagnosed group had 
the higher percentages of EFD ratings within the Academic Arena than the ASD-
diagnosed group, they also had higher percentages than the ASD-diagnosed group on the 
items within the Self/Social Arena.  Notably, the ADHD-diagnosed group were most 
frequently rated as having difficulty in fixing errors with academic tasks, balancing 
elements in school tasks, having an appropriate activity level or an appropriate emotional 
response, and balancing personal care and activities.   
 Results indicated that the ASD-diagnosed group had significantly higher 
percentages of ESD ratings than the matched control and ADHD-diagnosed group within 
both the Academic and Self/Social Arena.  Overall, these results supported the hypothesis 
that ASD-diagnosed students are likely to exhibit more severe deficits within the 
Self/Social Arena.  However, in contrast to the initial hypothesis, the students in the 
ASD-diagnosed group also had significantly more ESD ratings than the ADHD-
diagnosed group on items within the Academic Arena.  Although the pattern for the 
ADHD-diagnosed group of more EFD deficits than ESD deficits that was observed for 
the Attention and Engagement Clusters was noted here in the Optimization Cluster, it is 
important to note that the frequency of ESD ratings, although still lower than that 
reported for the ASD-diagnosed group, were much higher for the ADHD-diagnosed 
group here in the Optimization Cluster than was the case for the Attention and 
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Engagement Clusters.  These findings suggest that in the case of the Optimization 
Cluster, ADHD-diagnosed students are likely to require as much assistance with learning 
how to monitor, modulate, correct and balance as assistance in knowing when to apply 
these Optimization Cluster ECs.  The same is true of the ASD-diagnosed group; they are 
as likely to require as much assistance in knowing when to apply these Optimization 
Cluster ECs as assistance in learning how to monitor, modulate, correct and balance. 
Efficiency Cluster 
Consistent with the Attention, Engagement, and Optimization Clusters, the 
Efficiency Cluster results indicated that both the ASD-diagnosed and ADHD-diagnosed 
groups had higher percentages of ECD ratings than their respective matched control 
groups for Sensing Time, Pacing, Using Routines and Sequencing. Unlike the other 
Clusters, however, analyses of the EFD ratings, both for the ADHD-diagnosed group and 
the ASD-diagnosed group statistically significant differences were not found for several 
items because the matched control groups’ students were rated as having relatively high 
percentages of EFDs on several items as well.   In contrast to the EFD ratings pattern, 
students in both the ADHD-diagnosed group and the ASD-diagnosed group had 
significantly larger percentages of ESD ratings than matched controls for almost every 
item, and these percentages were similar in magnitude to those reported for the 
Optimization Cluster, with the ASD-diagnosed group having larger percentages of ESD 
rating than the ADHD-diagnosed group.   
The analyses within the Efficiency Cluster indicate that teachers rated as many 
non-clinical students as having EFDs as students in clinical groups.  In contrast, teachers 
rated many more students in the clinical groups as having ESDs than students in the 
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control groups.  These findings suggest that both clinical and non-clinical students would 
benefit from instruction related to knowing when to sense time, adjust pace, use routines 
and sequence, whereas individuals in the clinical groups are much more likely to require 
assistance in learning how to perform the Efficiency Cluster ECs. 
Memory Cluster 
Overall, both the ADHD-diagnosed and ASD-diagnosed groups had higher 
percentages of ECD, EFD and ESD ratings as compared with their respective nonclinical 
matched peer groups.  In support of the initial hypothesis, analyses of the EFD ratings 
indicated that the ADHD-diagnosed group had their highest percentage of deficit ratings 
within the Academic Arena and the ASD-diagnosed group had their highest percentage of 
EFD ratings on an item which assessed memory recall within the Self/Social arena.  
Although the highest percentage of EFD ratings for the ADHD-diagnosed group were 
within the Academic Arena, items within the Self/Social Arena also indicated 
significantly higher numbers of EFD ratings than their matched group of nonclinical 
peers.   Similarly, measures of ESD indicated that the ADHD-diagnosed group had the 
greatest percentage of deficits on items within the Academic Arena.   
 Within the Memory Cluster, teacher ratings of an ESD yielded statistically 
significant differences between the ASD-diagnosed group and the matched control group 
for all items within both the Academic and Self/Social Arenas.  Students in the ASD-
diagnosed group were 2 to 3 times more likely to be rated as having an ESD in the 
Academic Arena and up to 9 times more likely within the Self/Social Arena.   
 These results suggest that students diagnosed with ADHD are equally likely to 
require assistance in learning when to cue themselves to hold and manipulate information 
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and when to retrieve information and in learning how to use Memory Cluster ECs when 
engaged with academic tasks.  In contrast, students diagnosed with ASD are more likely 
to need assistance in learning strategies for how to cue holding and manipulating 
information and how to retrieve information when doing academic tasks and when 
engaged in social interactions. 
Inquiry Cluster 
Both the ADHD-diagnosed and ASD-diagnosed groups had greater percentages 
of ECD ratings than their respective matched control peers on the Gauge, Anticipate, 
Estimate Time, Analyze and Evaluate/Compare capacities of the Inquiry Cluster.  
Regarding analyses of EFD ratings, the ADHD-diagnosed group also had significantly 
greater percentages of deficit ratings than the ASD-diagnosed group on all items within 
the Academic Arena.  This was one of the few instances in which the ADHD-diagnosed 
group consistently had greater percentages of EFD ratings than the ASD-diagnosed 
group.  Although the deficits in Academic Arena support the initial hypothesis, the 
ADHD-diagnosed group also had larger percentages of EFD ratings than the matched 
controls or the ASD-diagnosed group within the Self/Social Arena for all but one item 
(anticipating the effects of own actions).  Analyses of ESD ratings also indicated that the 
ADHD-diagnosed group had significantly higher percentages of ESD ratings than 
matched controls for all Inquiry Cluster items in both Arenas, but the percentages of ESD 
ratings were much higher for items within the Academic Arena than those for items in the 
Self/Social Arena.  Even within the Academic Arena, however, the ADHD-diagnosed 
group’s highest percentages of ESD rating were 2-3 times lower than the ESD ratings of 
the ASD-diagnosed group.   
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 Although the ASD-diagnosed group had higher percentages of EFD ratings on 
Inquiry Cluster items within the Self/Social Arena than within the Academic Arena, EFD 
rating percentages were significantly larger than matched controls for only two items 
within the Self/Social Arena (figures out how to interact in social situations and 
anticipates effects of own actions) and lower than the percentages of EFDs of the ADHD-
diagnosed group for all but one item (anticipates effects of own actions).  In the case of 
ESD ratings, the ASD-diagnosed group had significantly higher percentages of ESD 
ratings in the Inquiry Cluster than their matched controls on all items within both the 
Academic and Self/Social Arenas.  They also have significantly larger percentages of 
ESD ratings than the ADHD-diagnosed group for all but one item within the Self/Social 
Arena and for one item within the Academic Arena.   
Analyses suggest that ADHD-diagnosed students are most likely to need 
assistance with knowing when to estimate time, anticipate consequences, and gauge, 
analyze and make comparisons for academic task as well as in social situations; however, 
students diagnosed with ASD are equally likely to require assistance with knowing when 
to use Inquiry Cluster ECs and require instruction to learn strategies for how to use these 
Inquiry Cluster ECs.  Additionally, the higher percentages of EFD and ESD ratings 
among the control group students on Inquiry Cluster items within the Academic Arena 
also suggest that even many students without clinical diagnoses would benefit from 
learning both how to use these ECs and when to use them.    
Solution Cluster   
Analyses of the Solution Cluster deficit ratings produced findings similar to those 
found with the Inquiry Cluster.  Both the ADHD-diagnosed and ASD-diagnosed groups 
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had greater percentages of ECD ratings than their respective matched control peers on the 
Generate Associate, Plan, Organize, Prioritize and Decide capacities of the Solution 
Cluster.  Regarding analyses of EFD ratings, the ADHD-diagnosed group also had 
significantly greater percentages of deficit ratings than the ASD-diagnosed group on all 
but one of the items within the Academic Arena.  This was one of the few instances in 
which the ADHD-diagnosed group consistently had greater percentages of EFD ratings 
than the ASD-diagnosed group.  Analyses of ESD ratings also indicated that the ADHD-
diagnosed group had significantly higher percentages of ESD ratings than matched 
controls for all of the Inquiry Cluster items within the both Arenas, but the percentages of 
ESD ratings were higher for items within the Academic Arena than those for items in the 
Self/Social Arena.  Even within the Academic Arena, however, the ADHD-diagnosed 
group’s highest percentages of ESD rating were 2-3 times lower than the ESD ratings of 
the ASD-diagnosed group.   
 Although the ASD-diagnosed group had higher percentages of EFD ratings on 
Inquiry Cluster items within the Self/Social Arena than within the Academic Arena, EFD 
rating percentages were significantly larger than matched controls for only two items 
within the Self/Social Arena (sees similarities in social situations and makes own 
decisions about social situations) and were lower than the percentages of EFDs of the 
ADHD-diagnosed group for all items within the Academic Arena and for some items 
within the Self/Social Arena.  In the case of ESD ratings, the ASD-diagnosed group had 
significantly higher percentages of ESD ratings in the Inquiry Cluster than their matched 
controls on all items within both the Academic and Self/Social Arenas.  They also had 
EXECUTIVE FUNTIONS, ASD and ADHD  104 
significantly larger percentages of ESD ratings than the ADHD-diagnosed group for all 
items within the Self/Social Arena and for all but two items within the Academic Arena.   
As was the case with the Inquiry Cluster, analyses suggest that ADHD-diagnosed 
students are most likely to need assistance with knowing when to generate solutions, 
make associations, organize, plan, prioritize and make decisions for academic tasks and 
in social situations; whereas students diagnosed with ASD are equally likely to require 
assistance with knowing when to use Solution Cluster ECs and require instruction to 
learn strategies for how to use these Solution Cluster ECs.  Additionally, the higher 
percentages of EFD and ESD ratings among the control group students on Solution 
Cluster items within the Academic Arena also suggest that even many students without 
clinical diagnoses would benefit from learning both how to use these ECs and when to 
use them.   
Self-Realization Cluster 
 Regarding skills assessed within the Self-Realization Cluster, none of the 11 items 
indicated statistically significant differences between teacher ratings of the ADHD-
diagnosed group and their matched controls.    In contrast, statistically significant 
differences between teacher ratings of the ASD-diagnosed group and the matched control 
group were found on all 11 items within the Self-Realization Cluster.  Additionally, 
comparison of the teacher ratings for the ADHD-diagnosed group and the ASD-
diagnosed group indicated statistically significant differences for all 11 items within the 
Self-Realization cluster.  On every item, the ASD-diagnosed group was rated more 
frequently as having developmental delays than the ADHD-diagnosed group.   
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Self-Determination Cluster 
 Statistically significant differences in teacher ratings of Self-Determination were 
found between the ADHD-diagnosed group and their matched control group on 2 of the 6 
items within the Self-Determination Cluster.  Although not a statistically significant 
difference, a strength was noted for the ADHD group in comparison with their 
nonclinical peers because they have a more frequent occurrence of expressing a desire to 
make their own decisions, rather than follow a direction from a parent or other.  Similar 
to the Self-Realization cluster, all items within the Self-Determination Cluster indicated 
statistically significant differences on teacher ratings of the ASD-diagnosed group and 
matched control on all 6 items.  Developmental Delays were noted regarding the 
students’ abilities related to Goal-Setting and Long-Term Planning.  Furthermore, 
comparison of the teacher ratings of the ASD-diagnosed and ADHD-diagnosed groups 
found statistically significant differences on all 6 items within the Self-Determination 
cluster.  In all cases, the ASD-diagnosed group were more likely to be rated as having 
developmental delays related to Goal-Setting and Long-Term Planning than the ADHD-
diagnosed group.   
Implications of the Findings 
 Research has described how deficits related to EF and EC have had significant 
impacts for individuals diagnosed with ASD and ADHD.  Dawson & Guare (2010) 
previously described how children with HFASD demonstrate difficulties in the 
metacognitive aspects of executive skills, including working memory, initiation and 
emotional regulation, and Barkley (1997), discussed how ADHD is, “fundamentally a 
deficit in executive skill.”  The presence of these deficits can often result in some 
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considerable deficits regarding social, academic and interpersonal functioning.  The 
results of this study are consistent with previous research linking ADHD and ASD to 
deficits with ECs.    
 The data presented in this study examined the differences between the ADHD and 
ASD clinical groups, in addition to comparing each of those groups with a matched group 
of nonclinical peers.  The results supported the study hypothesis and the current research 
indicating that the ADHD or ASD groups, demonstrate a higher degree of executive 
dysfunction than matched groups’ nonclinical peers.  Although the data did support the 
hypotheses that ADHD-diagnosed students would be rated as having more executive 
control deficits than matched peers within the Academic Arena, the data did not support 
the hypothesis that students diagnosed with ADHD would show greater difficulty within 
the Academic arena than students diagnosed with ASD.  The ADHD group, however, 
were more frequently rated as having deficits within the Academic arena than in the 
Self/Social arena.  As hypothesized, the ASD group were rated more frequently as having 
deficits within the Self/Social Arena, but they also were rated frequently as having 
deficits within the Academic arena.  Overall, review of the data indicated that the ASD-
diagnosed group had higher percentages of ECDs on the majority of the items across all 
of the Self-Regulation Clusters than the ADHD-diagnosed group.   
 Although results indicated that the ASD-diagnosed group were rated as having 
greater frequency of executive dysfunction, trends existed upon examination of the 
differences between ESDs and EFDs.  In many cases, much larger percentages of the 
ADHD-diagnosed group were rated as having an EFD rather than an ESD and these 
EFDs were more prominent within the Academic Arena.  Conversely, in many cases 
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much larger percentages of the ASD-diagnosed group were rated as having an ESD rather 
than an EFD, and these ESDs though more prominent within the Self/Social Arena, also 
were evident for many of the items within the Academic Arena. Consistent with the 
original hypotheses, the study supported the notion that students diagnosed with ADHD 
are most likely to require assistance in knowing when to apply self-regulation ECs within 
the Academic Arena and sometimes within the Self/Social Arena; however, students 
diagnosed with ASD are most likely to require assistance in learning how to use self-
regulation ECs within the Self/Social Arena, and also frequently within the Academic 
Arena. 
 The findings of this study can assist teachers and clinicians with focusing 
interventions to best support their students by increasing their awareness of the specific 
EC deficits identified for the ADHD and ASD groups.  As previously indicated, there 
tended to be a difference because the ADHD group had greater difficulty in executing the 
“when” (EFD), and the ASD demonstrated deficits in the “how” (ESD) of executive 
capacities.  Future interventions could include direct instruction to focus on the specific 
deficits when working with students with a respective diagnosis.   
 With consideration to a clinical application, the EC profiles of the ADHD and 
ASD populations can help shape treatment.  As previously described, Cognitive Behavior 
Therapy (CBT) is a common Psychosocial/Behavioral Intervention used with the ADHD 
and ASD populations.  One of the major purposes is to identify maladaptive thought 
processes and connect with one’s behavior (Beck, 1995; Simos, 2002).  Results of this 
study indicated various deficits including, but not limited to thinking in social and 
academic contexts, setting realistic goals, and evaluating behavior and performance.  A 
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clinician working with an individual with either ADHD or ASD, who understands 
potential EC deficits, can focus treatment on interventions that directly target those 
deficits or accommodate appropriately.   
Limitations of the Study 
 Several limitations will apply to the current study.  One limitation is the sizes of 
the sample utilized.  The sample consisted of 103 teacher ratings of students diagnosed 
with ADHD, 38 diagnosed with ASD and an equal number of teacher ratings of 
nonclinical matched controls.  This could be considered a relatively small sample size for 
testing the significance of differences between groups.  Additionally, results may have 
differed had the clinical group sizes been more equal.  Although the sample sizes are 
large enough to ensure adequate power for testing statistical significance, their relatively 
small size will limit the generalizability of the study findings.  
    Another limitation of the study is the limited use of demographic factors utilized 
to examine ECs.  Demographic characteristics of the samples are consistent with 
population estimates of prevalence; however, the sizes of the samples do not allow for 
any statistical tests of significance of variability between gender groups, among ethnic 
groups, or among different levels of teacher perceived academic competence.  This 
therefore further limits the generalizability of the findings.  This limitation also does not 
allow for examination of potential EC differences between various groups, including, but 
not limited to gender and ethnicity.   
 Additionally, this current study examined the EC’s of those with ADHD and 
ASD; however, details regarding their levels of impairment were not analyzed.  Those 
with ADHD could present with varying levels of difficulty regarding inattention, 
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hyperactivity, impulsivity or a combination of all three.  Individuals with ASD can 
present with variable levels of deficits regarding their social and behavioral needs.  
Depending on the presentation of their deficits, students may present with cognitive 
deficits, which were not accounted for in this current study.  In addition, the age and 
academic levels of these students were not accounted for in this study.  Further 
examination in this area could highlight different results, which would further enhance 
this area of research.  
Another limitation of the present study is that only one standardized measure was 
utilized to examine the research questions.  The MEFS (McCloskey, 2016) was the sole 
measure used to identify executive function capabilities within and between the clinical 
groups.  By utilizing additional EF rating scale(s) or other methods of assessing executive 
functions, comparisons between scales could examine, in greater depth, the construct 
validity of the MEFS.   
Future Directions  
 Following the completion of this research study, various similar or alternative 
studies could be conducted to view related data.  As previously indicated, the MEFS was 
the sole measure utilized in the current study to evaluate and compare EC’s between the 
groups.  A future study could use multiple rating scales or direct assessments to examine 
the current or related research questions.   
 Because this study solely examined ECs of ASD and ADHD, future studies could 
extrapolate the diagnostic profiles of the two groups.  ECs of ADHD could be evaluated 
in breaking down into the Inattentive, the Hyperactive/Impulsive or the Combined 
groups, and/or evaluate the effects that medication could have on the aforementioned 
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groups.  Additionally, ASD and/or ADHD could be examined with other clinical groups 
that may present with executive dysfunction.   
 Considering the variability and “spectrum” of behavioral manifestations 
associated with individuals with ASD, further research could evaluate potential 
differences that may exist across the continuum.  Examining the level of functioning as it 
relates to EC may highlight important information that could be utilized to assist this 
clinical group.  Additionally, accounting for differences in levels of cognitive functioning 
could prove beneficial. 
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APPENDICES 
Appendix A. McCloskey Executive Functions Scale (MEFS) – School Age Teacher 
Form 
5  AA    Always or almost always does this on his or her own.  Does not need to be 
prompted or reminded (cued) to do it. 
4 F Frequently does this on own without prompting 
3 S Seldom does this on own without being prompted, reminded, or cued to do 
so.  
2 AP Does this only after being prompted, reminded, or cued to do it.  
1  DA Only does it with direct assistance.  Requires much more than a simple 
prompt or cue to be able to get it done in situations that require it.   
0 UA Unable to do this, even when direct assistance is provided. 
 
BECOMING AWARE  
Knows what he or she should be doing for school tasks and 
knows when to do it. 
AA F S AP DA UA 
Makes eye contact with, listens to, and touches others in an 
appropriate way in social situations. 
AA F S AP DA UA 
 
FOCUSING ATTENTION       
Focuses attention on school tasks. AA F S AP DA UA 
Focuses attention on others in social situations. AA F S AP DA UA 
 
SUSTAINING ATTENTION       
Sustains attention for school tasks until a task is completed. AA F S AP DA UA 
Sustains attention to others in social situations. AA F S AP DA UA 
 
INITIATING       
Starts school work. AA F S AP DA UA 
Initiates socially appropriate interactions with other students. AA F S AP DA UA 
 
GETTING ENERGIZED FOR / PUTTING EFFORT 
INTO 
      
Puts adequate energy into, school tasks. AA F S AP DA UA 
Puts adequate energy into, interacting with others. AA F S AP DA UA 
 
INHIBITING       
Waits for turn.  AA F S AP DA UA 
Considers the consequences before saying or doing things he 
or she may regret. 
AA F S AP DA UA 
 Refrains from acts of physical aggression. AA F S AP DA UA 
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Does not make inappropriate or thoughtless comments (for 
example, name-calling, insulting, inappropriately tattling on 
others). 
AA F S AP DA UA 
Maintains emotional control in frustrating situations. AA F S AP DA UA 
Maintains emotional control when doing challenging school 
work. 
AA F S AP DA UA 
Maintains emotional control when disagreeing with others. AA F S AP DA UA 
 
STOPPING        
Knows when to stop talking about a single topic. AA F S AP DA UA 
Stops playing a game or stops doing something that is fun 
when asked to do so. 
AA F S AP DA UA 
Stops doing things that annoy others when asked to do so. AA F S AP DA UA 
 
PAUSE & CONTINUE       
Returns to a school task after a brief pause. AA F S AP DA UA 
Pauses to listen to what another person has to say during 
conversations. 
AA F S AP DA UA 
 
FLEXIBLY ENGAGING       
Willing to try a different way to do school tasks when he or 
she gets stuck. 
AA F S AP DA UA 
Accepts a good idea when it is what most others in a group 
want to do.  
AA F S AP DA UA 
Accepts changes in school work or school routines without 
getting upset about it. 
AA F S AP DA UA 
Accepts changes in a person he or she knows or to accept 
unfamiliar persons without getting upset. 
AA F S AP DA UA 
 
SHIFTING       
Moves from one school task to another without difficulty. AA F S AP DA UA 
Changes from one activity to another in social situations 
without difficulty. 
AA F S AP DA UA 
 
MONITORING       
Checks school work to avoid careless errors on tests and other 
school work. 
AA F S AP DA UA 
Recognizes situations in which his or her behavior bothers or 
upsets others. 
AA F S AP DA UA 
Checks to make sure that he or she has everything they need 
before leaving class or school. 
AA F S AP DA UA 
Checks on his or her appearance, cleanliness and personal 
hygiene. 
AA F S AP DA UA 
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MODULATING OR ADJUSTING       
Physical activity level fits the situation when doing school 
tasks (Not hyperactive or inactive). 
AA F S AP DA UA 
Physical activity level fits the situation when working in a 
group (Not hyperactive or inactive). 
AA F S AP DA UA 
Emotional response fits the situation when working on school 
tasks (Doesn’t overreact or underact).  
AA F S AP DA UA 
Emotional response fits the situation when interacting with 
others (Doesn’t overreact or underreact). 
AA F S AP DA UA 
Avoids being overstimulated or understimulated by sights, 
sounds, or touches. 
AA F S AP DA UA 
 
CORRECTING       
Corrects errors that are made in school work. AA F S AP DA UA 
Apologizes when aware of offending others. AA F S AP DA UA 
 
BALANCING         
Balances the elements of a school assignment (speed vs 
accuracy, quality vs quantity; general vs specific statements; 
depth vs breadth, etc.). 
AA F S AP DA UA 
Maintains a balance in social situations (talking vs listening, 
sharing too much vs sharing too little; being humorous vs 
being serious).  
AA F S AP DA UA 
Maintains a balance in his or her own activities (play vs work; 
time alone vs time with others; sleep vs awake). 
AA F S AP DA UA 
 
SENSING TIME       
Keeps track of time (e.g., realizes how much time has passed) 
when doing school tasks. 
AA F S AP DA UA 
Keeps track of time (e.g., realizes how much time has passed) 
when talking to or doing things with others. 
AA F S AP DA UA 
 
PACING        
Changes pace (works slower or works faster) when taking 
tests or doing school assignments. 
AA F S AP DA UA 
Changes pace in social situations (for example, talks slower 
or talks faster to maintain the pace of the conversation). 
AA F S AP DA UA 
 
USING ROUTINES/COMPLETING ASSIGNMENTS 
(EXECUTING) 
      
Uses well-rehearsed or practiced routines for school tasks (for 
example, recognizing words by sight, printing or writing 
letters and words, reciting basic math facts). 
AA F S AP DA UA 
Uses well-rehearsed or practiced social greetings or 
conversation starters. 
AA F S AP DA UA 
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Generate good ideas and gets them down on paper quickly 
and efficiently. 
AA F S AP DA UA 
Uses routines and strategies to do well on tests. AA F S AP DA UA 
Uses routines and strategies to get assignments and projects 
done. 
AA F S AP DA UA 
Participates in discussions about topics that he or she knows a 
lot about. 
AA F S AP DA UA 
Brings home all the materials need to complete homework 
and other school tasks. 
AA F S AP DA UA 
Hands in homework, assignments or important papers when 
they are completed. 
AA F S AP DA UA 
 
SEQUENCING       
Gets the steps in the right order when working on school 
tasks. 
AA F S AP DA UA 
Gets the order of events right when telling stories or 
explaining things to others. 
AA F S AP DA UA 
 
HOLDING and WORKING WITH INFORMATION IN 
MIND 
      
Can keep information in mind for short periods of time when 
doing school tasks. (For example, can add 3 or more numbers 
without pencil and paper; can remember directions that were 
just given by the teacher.) 
AA F S AP DA UA 
Can keep information in mind for short periods of time when 
talking with others. (For example, can follow and participate 
in a longer conversation.) 
AA F S AP DA UA 
 
STORING and RETRIEVING       
Stores and recalls specific information about school subjects 
no matter how questions are worded. 
AA F S AP DA UA 
Stores and recalls specific information about others or about 
social situations. 
AA F S AP DA UA 
Does well on tests that require recall of stored facts no matter 
what test format is used. 
AA F S AP DA UA 
Does well in social situations that require recall of facts about 
others.  
AA F S AP DA UA 
Does well in situations that require recall of facts about 
himself or herself. 
AA F S AP DA UA 
       
GAUGING or “SIZING UP”       
Accurately estimates the difficulty of school tasks and/or tests 
and what it takes to complete them and/or do well with them. 
AA F S AP DA UA 
Figures out how to interact appropriately in various social 
situations. 
AA F S AP DA UA 
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ANTICIPATING       
Anticipates events at school.  (for example, recognizes the 
need to prepare for tests or assignments; connects homework 
with grades, etc.).  
AA F S AP DA UA 
Anticipates how what he or she says or does will affect how 
others feel, think or act. 
AA F S AP DA UA 
Anticipates the consequences of his or her own thoughts, 
feeling and actions. (for example, recognizes that if he or she 
doesn’t do a chore he or she won’t be able to play with a 
friend and will feel disappointed about it). 
AA F S AP DA UA 
 
ESTIMATING TIME       
Accurately estimates how long it will take to do something 
when involved with one or more school tasks. 
AA F S AP DA UA 
Accurately estimates how long it will take to do something 
when talking to others or doing things with others. 
AA F S AP DA UA 
 
ANALYZING SITUATIONS       
Examines and analyzes things in more detail when doing 
school tasks. 
AA F S AP DA UA 
Examines and analyzes in more detail what others are saying 
or doing in social situations.  
AA F S AP DA UA 
 
EVALUATING / COMPARING       
Evaluates the quality and/or adequacy of his or her work on 
school tasks. 
AA F S AP DA UA 
Evaluates the quality and/or adequacy of his or her social 
interactions. 
AA F S AP DA UA 
 
GENERATING SOLUTIONS       
Comes up with new ways to solve problems with school 
tasks. 
AA F S AP DA UA 
Come up with new ideas about things to say to, or do with, 
others. 
AA F S AP DA UA 
 
MAKING ASSOCIATIONS       
Sees or understands how two or more things or ideas are 
similar and can use that knowledge to solve a problem with 
school work. 
AA F S AP DA UA 
Sees or understands how one social situation can be similar to 
another and can use that knowledge to solve a social 
relationship problem. 
AA F S AP DA UA 
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ORGANIZING       
Organizes school tasks. AA F S AP DA UA 
Organizes age appropriate social activities. AA F S AP DA UA 
 
PLANNING       
Makes plans for school tasks.  AA F S AP DA UA 
Makes plans for age appropriate social activities. AA F S AP DA UA 
Makes plans for the use of his or her own time. AA F S AP DA UA 
 
PRIORITIZING 
Orders school tasks according to their relevance, importance, 
or urgency. 
AA F S AP DA UA 
Handles social activities according to their relevance, 
importance or urgency. 
AA F S AP DA UA 
 
DECISION-MAKING       
Makes own decisions about what to do for school and/or 
when to do it. 
AA F S AP DA UA 
Makes own decisions about what to do with others and/or 
when to do it. 
AA F S AP DA UA 
 
INSTRUCTIONS 
For each statement below, think about this student and circle the option that best describes him 
or her: 
 
 N/R   Never or rarely does this. 
 S       Does this sometimes, but not much 
 O      Does this often 
 VO   Does this very often 
 
SELF-REALIZATION: AWARENESS OF SELF     
Makes realistic comments about his or her own mental and 
emotional strengths and weaknesses. 
N/R S O VO 
Makes realistic comments about his or her own physical abilities.  N/R S O VO 
Makes realistic comments about what he or she feels or thinks 
about himself or herself. 
N/R S O VO 
 
SELF-REALIZATION:  AWARENESS OF OTHERS     
Makes realistic comments about the mental and emotional 
strengths and weaknesses of others. 
N/R S O VO 
Makes realistic comments about the physical abilities of others. N/R S O VO 
Makes realistic comments about what he or she thinks other people 
feel or think about others. 
N/R S O VO 
Makes realistic comments about what he or she thinks others feel 
or think about him or her. 
N/R S O VO 
EXECUTIVE FUNTIONS, ASD and ADHD  130 
Makes realistic comments about what he or she thinks other people 
feel or think about themselves. 
N/R S O VO 
     
SELF-REALIZATION: ANALYSIS OF SELF AND OTHERS     
Realistically analyzes and comments about his or her school 
performance. 
N/R S O VO 
Realistically analyzes and comments about his or her ability to 
know what others appear to think or feel about him or her. 
N/R S O VO 
Realistically analyzes and comments about his or her ability to 
manage himself or herself. 
N/R S O VO 
     
SELF-DETERMINATION: GOAL-SETTING     
States realistic goals for schooling based on personal interests. N/R S O VO 
States realistic goals for work beyond school based on personal 
interests. 
N/R S O VO 
Expresses strong desires to make his or her own decisions about 
what to do rather than be told what to do by parents or others. 
N/R S O VO 
     
SELF-DETERMINATION: LONG-TERM PLANNING     
States realistic plans for accomplishing long-term schooling goals. N/R S O VO 
States realistic plans for accomplishing long-term work goals. N/R S O VO 
States realistic plans for accomplishing social and/or personal 
goals. 
N/R S O VO 
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Appendix B: Fisher’s Z Analyses of the ECD, EFD and ESD of the ADHD and ASD 
and their Respective Matched Control Groups 
ADHD VS CONTROLS      
ECD Code 1   N = 103 Code 2  N = 103 Z 
Sig. 
Level 
EFD+ESD n for 1s % for 1s n for 1s % for 1s Fisher's z p < ___ 
ATN1PA 58 56% 23 22% 4.992 0.001 
ATN2PS 41 40% 16 16% 3.894 0.001 
ATN3FA 72 70% 33 32% 5.436 0.001 
ATN4FS 40 39% 19 18% 3.236 0.001 
ATN5SA 84 82% 36 35% 6.782 0.001 
ATN6SS 50 49% 19 18% 4.576 0.001 
ENG7IA 72 70% 29 28% 5.993 0.001 
ENG8IS 40 39% 17 17% 3.582 0.001 
ENG9EA 74 72% 33 32% 5.718 0.001 
ENG10ES 37 36% 19 18% 2.819 0.002 
ENG11HS 52 50% 17 17% 5.167 0.001 
ENG12HS 66 64% 32 31% 4.743 0.001 
ENG13HS 25 24% 11 11% 2.569 0.005 
ENG14HS 50 49% 22 21% 4.091 0.001 
ENG15HS 55 53% 22 21% 4.752 0.001 
ENG16HA 57 55% 19 18% 5.487 0.001 
ENG17HS 54 52% 24 23% 4.309 0.001 
ENG18SS 62 60% 25 24% 5.219 0.001 
ENG19SA 64 62% 29 28% 4.9 0.001 
ENG20SS 65 63% 24 23% 5.767 0.001 
ENG22PA 70 68% 24 23% 6.435 0.001 
ENG23PS 50 49% 15 15% 5.247 0.001 
ENG24FA 68 66% 26 25% 5.875 0.001 
ENG25FS 47 46% 15 15% 4.861 0.001 
ENG26FA 35 34% 14 14% 3.436 0.001 
ENG27FS 25 24% 11 11% 2.569 0.005 
ENG28TA 63 61% 25 24% 5.352 0.001 
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ENG29TS 48 47% 13 13% 5.341 0.001 
OPT35NA 65 63% 16 16% 6.989 0.001 
OPT36NS 66 64% 18 17% 6.805 0.001 
OPT37NA 53 51% 16 16% 5.462 0.001 
OPT38NS 60 58% 21 20% 5.563 0.001 
OPT30DA 58 56% 19 18% 5.616 0.001 
OPT31DS 91 88% 46 45% 6.643 0.001 
OPT32DA 71 69% 29 28% 5.855 0.001 
OPT33DS 81 79% 32 31% 6.86 0.001 
OPT34DS 44 43% 22 21% 3.285 0.001 
OPT39CA 86 83% 44 43% 6.065 0.001 
OPT40CS 56 54% 24 23% 4.575 0.001 
OPT43BA 84 82% 31 30% 7.436 0.001 
OPT44BS 63 61% 24 23% 5.501 0.001 
OPT45BS 70 68% 27 26% 6.002 0.001 
EFF72TA 76 74% 42 41% 4.789 0.001 
EFF73TS 75 73% 42 41% 4.642 0.001 
EFF74PA 70 68% 46 45% 3.371 0.001 
EFF75PS 65 63% 32 31% 4.605 0.001 
EFF76RA 51 50% 25 24% 3.754 0.001 
EFF77RS 37 36% 20 19% 2.648 0.001 
EFF79RA 76 74% 45 44% 4.387 0.001 
EFF80RA 71 69% 36 35% 4.881 0.001 
EFF81RA 75 73% 37 36% 5.316 0.001 
EFF82RA 28 27% 21 20% 1.145 0.126 
EFF83RA 74 72% 29 28% 6.271 0.001 
EFF84RA 67 65% 26 25% 5.74 0.001 
EFF85SA 59 57% 23 22% 5.124 0.001 
EFF86SS 46 45% 16 16% 4.557 0.001 
MEM87MA 59 57% 22 21% 5.278 0.001 
MEM88MS 38 37% 15 15% 3.666 0.001 
MEM89RA 63 61% 29 28% 4.765 0.001 
MEM90RS 44 43% 17 17% 4.12 0.001 
MEM91RA 69 67% 33 32% 5.017 0.001 
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MEM92RS 51 50% 18 17% 4.872 0.001 
MEM93RS 33 32% 12 12% 3.541 0.001 
INQ46GA 79 77% 36 35% 6.033 0.001 
INQ47GS 62 60% 16 16% 6.608 0.001 
INQ48TA 75 73% 43 42% 4.507 0.001 
INQ49TS 65 63% 27 26% 5.326 0.001 
INQ50TS 71 69% 19 18% 7.304 0.001 
INQ51EA 84 82% 39 38% 6.392 0.001 
INQ52ES 76 74% 31 30% 6.275 0.001 
INQ53ZA 84 82% 44 43% 5.746 0.001 
INQ54ZS 70 68% 33 32% 5.156 0.001 
INQ66CA 90 87% 49 48% 6.098 0.001 
INQ67CS 73 71% 33 32% 5.578 0.001 
SOL55GA 83 81% 44 43% 5.588 0.001 
SOL56GS 69 67% 31 30% 5.297 0.001 
SOL57AA 71 69% 34 33% 5.157 0.001 
SOL58AS 65 63% 35 34% 4.182 0.001 
SOL59OA 87 84% 40 39% 6.735 0.001 
SOL60OS 60 58% 24 23% 5.104 0.001 
SOL61PA 87 84% 44 43% 6.226 0.001 
SOL62PS 56 54% 28 27% 3.97 0.001 
SOL63PS 63 61% 36 35% 3.765 0.001 
SOL68RA 86 83% 46 45% 5.809 0.001 
SOL69RS 64 62% 29 28% 4.9 0.001 
SOL70DA 66 64% 31 30% 4.885 0.001 
SOL71DS 48 47% 24 23% 3.507 0.001 
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ASD vs Control  Function + Skill Deficit Proportions 
ECD Code 3  N = 38 Code 4  N = 38 Z  Sig. Level 
EFD+ESD n for 1s % for 1s n for 1s % for 1s 
Fisher's 
z p < ___ 
ATN1PA 27 71% 13 34% 3.216 0.001 
ATN2PS 30 79% 8 21% 5.047 0.001 
ATN3FA 30 79% 13 34% 3.934 0.001 
ATN4FS 31 82% 8 21% 5.278 0.001 
ATN5SA 29 76% 15 39% 3.253 0.001 
ATN6SS 33 87% 7 18% 5.737 0.001 
ENG7IA 29 76% 15 39% 3.253 0.001 
ENG8IS 33 87% 5 13% 6.196 0.001 
ENG9EA 27 71% 16 42% 2.546 0.005 
ENG10ES 33 87% 7 18% 5.737 0.001 
ENG11HS 23 61% 9 24% 3.253 0.001 
ENG12HS 29 76% 15 39% 3.253 0.001 
ENG13HS 8 21% 5 13% 0.914 0.180 
ENG14HS 15 39% 9 24% 1.481 0.069 
ENG15HS 28 74% 9 24% 4.36 0.001 
ENG16HA 25 66% 6 16% 4.435 0.001 
ENG17HS 30 79% 8 21% 5.047 0.001 
ENG18SS 33 87% 12 32% 5.465 0.001 
ENG19SA 24 63% 13 34% 2.524 0.006 
ENG20SS 26 68% 10 26% 3.676 0.001 
ENG22PA 24 63% 10 26% 3.23 0.001 
ENG23PS 27 71% 6 16% 4.86 0.001 
ENG24FA 32 84% 13 34% 4.435 0.001 
ENG25FS 30 79% 9 24% 4.819 0.001 
ENG26FA 28 74% 7 18% 4.833 0.001 
ENG27FS 26 68% 7 18% 4.397 0.001 
ENG28TA 24 63% 10 26% 3.23 0.001 
ENG29TS 24 63% 6 16% 4.224 0.001 
OPT35NA 23 61% 7 18% 3.755 0.001 
OPT36NS 23 61% 5 13% 4.28 0.001 
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OPT37NA 29 76% 5 13% 5.537 0.001 
OPT38NS 27 71% 5 13% 5.111 0.001 
OPT30DA 28 74% 8 21% 4.595 0.001 
OPT31DS 33 87% 22 58% 2.529 0.006 
OPT32DA 33 87% 15 39% 4.015 0.001 
OPT33DS 24 63% 20 53% 0.929 0.176 
OPT34DS 28 74% 9 24% 4.36 0.001 
OPT39CA 31 82% 18 47% 3.116 0.001 
OPT40CS 26 68% 12 32% 3.212 0.001 
OPT43BA 32 84% 17 45% 3.595 0.001 
OPT44BS 32 84% 11 29% 4.86 0.001 
OPT45BS 32 84% 15 39% 4.014 0.001 
EFF72TA 30 79% 19 50% 2.636 0.004 
EFF73TS 32 84% 19 50% 3.174 0.001 
EFF74PA 30 79% 18 47% 2.854 0.002 
EFF75PS 33 87% 12 32% 4.647 0.001 
EFF76RA 16 42% 12 32% 0.951 0.171 
EFF77RS 20 53% 10 26% 2.347 0.010 
EFF79RA 34 89% 16 42% 3.805 0.001 
EFF80RA 32 84% 16 42% 3.805 0.001 
EFF81RA 30 79% 15 39% 3.501 0.001 
EFF82RA 26 68% 6 16% 4.647 0.001 
EFF83RA 27 71% 18 47% 2.101 0.018 
EFF84RA 27 71% 14 37% 2.992 0.001 
EFF85SA 28 74% 13 34% 3.452 0.001 
EFF86SS 29 76% 10 26% 4.36 0.001 
MEM87MA 22 58% 12 32% 2.307 0.011 
MEM88MS 29 76% 9 24% 4.588 0.001 
MEM89RA 30 79% 14 37% 3.717 0.001 
MEM90RS 30 79% 11 29% 4.373 0.001 
MEM91RA 32 84% 15 39% 4.014 0.001 
MEM92RS 33 87% 9 24% 5.293 0.001 
MEM93RS 26 68% 9 24% 3.912 0.001 
INQ46GA 33 87% 19 50% 3.174 0.001 
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INQ47GS 34 89% 7 18% 5.737 0.001 
INQ48TA 32 84% 18 47% 3.385 0.001 
INQ49TS 36 95% 14 37% 4.224 0.001 
INQ50TS 32 84% 14 37% 4.224 0.001 
INQ51EA 31 82% 22 58% 2.247 0.012 
INQ52ES 33 87% 20 53% 2.961 0.002 
INQ53ZA 33 87% 20 53% 2.961 0.002 
INQ54ZS 34 89% 17 45% 3.595 0.001 
INQ66CA 32 84% 21 55% 2.747 0.003 
INQ67CS 34 89% 16 42% 3.805 0.001 
SOL55GA 33 87% 18 47% 3.385 0.001 
SOL56GS 33 87% 16 42% 3.805 0.001 
SOL57AA 32 84% 19 50% 3.174 0.001 
SOL58AS 34 89% 15 39% 4.014 0.001 
SOL59OA 31 82% 21 55% 2.468 0.007 
SOL60OS 36 95% 14 37% 4.224 0.001 
SOL61PA 34 89% 21 55% 2.747 0.003 
SOL62PS 36 95% 13 34% 4.435 0.001 
SOL63PS 30 79% 17 45% 3.07 0.001 
SOL68RA 34 89% 19 50% 3.174 0.001 
SOL69RS 34 89% 13 34% 4.435 0.001 
SOL70DA 33 87% 14 37% 4.224 0.001 
SOL71DS 33 87% 11 29% 4.86 0.001 
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ADHD vs ASD       
ECD Code 1   N = 103 Code 3  N = 38  Sig. Level 
EFD+ESD n for 1s % for 1s n for 1s % for 1s 
Fisher's 
z p < ___ 
ATN1PA 58 56% 27 71% -4.738 0.001 
ATN2PS 41 40% 30 79% -4.125 0.001 
ATN3FA 72 70% 30 79% -1.065 0.143 
ATN4FS 40 39% 31 82% -4.504 0.001 
ATN5SA 84 82% 29 76% 0.692 0.245 
ATN6SS 50 49% 33 87% -3.859 0.001 
ENG7IA 72 70% 29 76% -0.75 0.227 
ENG8IS 40 39% 33 87% -4.827 0.001 
ENG9EA 74 72% 27 71% 0.093 0.463 
ENG10ES 37 36% 33 87% -5.133 0.001 
ENG11HS 52 50% 23 61% -1.06 0.145 
ENG12HS 66 64% 29 76% -1.375 0.085 
ENG13HS 25 24% 8 21% 0.401 0.344 
ENG14HS 50 49% 15 39% 0.959 0.169 
ENG15HS 55 53% 28 74% -2.172 0.015 
ENG16HA 57 55% 25 66% -1.318 0.094 
ENG17HS 54 52% 30 79% -2.847 0.002 
ENG18SS 62 60% 33 87% -2.743 0.001 
ENG19SA 64 62% 24 63% -0.111 0.456 
ENG20SS 65 63% 26 68% -0.585 0.279 
ENG22PA 70 68% 24 63% 0.537 0.296 
ENG23PS 50 49% 27 71% -2.382 0.009 
ENG24FA 68 66% 32 84% -2.111 0.017 
ENG25FS 47 46% 30 79% -3.526 0.001 
ENG26FA 35 34% 28 74% -4.208 0.001 
ENG27FS 25 24% 26 68% -4.841 0.001 
ENG28TA 63 61% 24 63% -0.216 0.415 
ENG29TS 48 47% 24 63% -1.745 0.041 
OPT35NA 65 63% 23 61% 0.281 0.389 
OPT36NS 66 64% 23 61% 0.388 0.349 
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OPT37NA 53 51% 29 76% -2.655 0.004 
OPT38NS 60 58% 27 71% -1.387 0.083 
OPT30DA 58 56% 28 74% -1.877 0.030 
OPT31DS 91 88% 33 87% 0.653 0.257 
OPT32DA 71 69% 33 87% -1.814 0.035 
OPT33DS 81 79% 24 63% 1.871 0.031 
OPT34DS 44 43% 28 74% -3.264 0.001 
OPT39CA 86 83% 31 82% 0.269 0.394 
OPT40CS 56 54% 26 68% -1.501 0.067 
OPT43BA 84 82% 32 84% -0.367 0.357 
OPT44BS 63 61% 32 84% -2.59 0.005 
OPT45BS 70 68% 32 84% -1.914 0.028 
EFF72TA 76 74% 30 79% -0.629 0.265 
EFF73TS 75 73% 32 84% -1.403 0.080 
EFF74PA 70 68% 30 79% -1.275 0.101 
EFF75PS 65 63% 33 87% -2.4 0.008 
EFF76RA 51 50% 16 42% 0.782 0.217 
EFF77RS 37 36% 20 53% -1.794 0.036 
EFF79RA 76 74% 34 89% -1.297 0.097 
EFF80RA 71 69% 32 84% -1.814 0.035 
EFF81RA 75 73% 30 79% -0.741 0.229 
EFF82RA 28 27% 26 68% -4.469 0.001 
EFF83RA 74 72% 27 71% 0.093 0.463 
EFF84RA 67 65% 27 71% -0.671 0.251 
EFF85SA 59 57% 28 74% -1.778 0.038 
EFF86SS 46 45% 29 76% -3.342 0.001 
MEM87MA 59 57% 22 58% -0.065 0.474 
MEM88MS 38 37% 29 76% -4.159 0.001 
MEM89RA 63 61% 30 79% -1.977 0.024 
MEM90RS 44 43% 30 79% -3.822 0.001 
MEM91RA 69 67% 32 84% -2.013 0.022 
MEM92RS 51 50% 33 87% -3.715 0.001 
MEM93RS 33 32% 26 68% -3.886 0.001 
INQ46GA 79 77% 33 87% -0.967 0.167 
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INQ47GS 62 60% 34 89% -2.684 0.004 
INQ48TA 75 73% 32 84% -1.403 0.080 
INQ49TS 65 63% 36 95% -2.4 0.008 
INQ50TS 71 69% 32 84% -1.814 0.035 
INQ51EA 84 82% 31 82% -0.003 0.499 
INQ52ES 76 74% 33 87% -1.297 0.097 
INQ53ZA 84 82% 33 87% -0.367 0.357 
INQ54ZS 70 68% 34 89% -1.914 0.028 
INQ66CA 90 87% 32 84% 0.489 0.312 
INQ67CS 73 71% 34 89% -1.611 0.054 
SOL55GA 83 81% 33 87% -0.493 0.311 
SOL56GS 69 67% 33 87% -2.013 0.022 
SOL57AA 71 69% 32 84% -1.814 0.035 
SOL58AS 65 63% 34 89% -2.4 0.008 
SOL59OA 87 84% 31 82% 0.412 0.340 
SOL60OS 60 58% 36 95% -2.872 0.002 
SOL61PA 87 84% 34 89% 0.037 0.485 
SOL62PS 56 54% 36 95% -3.246 0.001 
SOL63PS 63 61% 30 79% -1.977 0.024 
SOL68RA 86 83% 34 89% -0.102 0.459 
SOL69RS 64 62% 34 89% -2.495 0.006 
SOL70DA 66 64% 33 87% -2.304 0.011 
SOL71DS 48 47% 33 87% -3.999 0.001 
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ADHD vs Control  
EFD Code 1   N = 103 Code 2  N = 103 Fisher's z Sig. Level 
  n for 1s % for 1s n for 1s % for 1s Fisher's z p < ___ 
ATN1PA 48 47% 23 22% 3.665 0.001 
ATN2PS 32 31% 15 15% 2.823 0.002 
ATN3FA 59 57% 32 31% 3.788 0.001 
ATN4FS 33 32% 19 18% 2.245 0.001 
ATN5SA 63 61% 34 33% 4.048 0.001 
ATN6SS 41 40% 19 18% 3.374 0.001 
ENG7IA 55 53% 26 25% 4.137 0.001 
ENG8IS 31 30% 17 17% 2.307 0.001 
ENG9EA 54 52% 29 28% 3.551 0.001 
ENG10ES 29 28% 18 17% 1.826 0.033 
ENG11HS 41 40% 16 16% 3.894 0.001 
ENG12HS 44 43% 31 30% 1.802 0.03 
ENG13HS 15 15% 10 10% 1.067 0.143 
ENG14HS 39 38% 22 21% 2.594 0.005 
ENG15HS 42 41% 19 18% 3.51 0.001 
ENG16HA 46 45% 16 16% 4.557 0.001 
ENG17HS 43 42% 21 20% 3.312 0.001 
ENG18SS 46 45% 25 24% 3.079 0.001 
ENG19SA 45 44% 27 26% 2.63 0.004 
ENG20SS 44 43% 21 20% 3.448 0.001 
ENG22PA 53 51% 21 20% 4.647 0.001 
ENG23PS 39 38% 15 15% 3.802 0.001 
ENG24FA 50 49% 24 23% 3.776 0.001 
ENG25FS 36 35% 15 15% 3.39 0.001 
ENG26FA 29 28% 14 14% 2.572 0.005 
ENG27FS 19 18% 11 11% 1.58 0.057 
ENG28TA 47 46% 24 23% 3.372 0.001 
ENG29TS 39 38% 13 13% 4.17 0.001 
OPT35NA 45 44% 16 16% 4.426 0.001 
OPT36NS 44 43% 18 17% 3.949 0.001 
OPT37NA 42 41% 15 15% 4.205 0.001 
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OPT38NS 47 46% 20 19% 4.016 0.001 
OPT30DA 43 42% 19 18% 3.646 0.001 
OPT31DS 57 55% 40 39% 2.373 0.001 
OPT32DA 48 47% 28 27% 2.888 0.001 
OPT33DS 52 50% 28 27% 3.431 0.001 
OPT34DS 34 33% 19 18% 2.391 0.001 
OPT39CA 64 62% 37 36% 3.763 0.001 
OPT40CS 40 39% 22 21% 2.734 0.001 
OPT43BA 62 60% 25 24% 5.219 0.001 
OPT44BS 48 47% 23 22% 3.665 0.001 
OPT45BS 53 51% 25 24% 4.022 0.001 
EFF72TA 48 47% 40 39% 1.127 0.125 
EFF73TS 53 51% 41 40% 1.679 0.046 
EFF74PA 49 48% 41 40% 1.124 0.131 
EFF75PS 51 50% 30 29% 7.995 0.001 
EFF76RA 40 39% 25 24% 2.249 0.012 
EFF77RS 29 28% 19 18% 1.648 0.049 
EFF79RA 55 53% 41 40% 1.955 0.025 
EFF80RA 51 50% 32 31% 2.699 0.003 
EFF81RA 52 50% 32 31% 2.836 0.002 
EFF82RA 24 23% 20 19% 0.68 0.248 
EFF83RA 54 52% 24 23% 4.309 0.001 
EFF84RA 44 43% 20 19% 3.613 0.001 
EFF85SA 43 42% 22 21% 3.148 0.001 
EFF86SS 38 37% 16 16% 3.485 0.001 
MEM87MA 44 43% 20 19% 3.613 0.001 
MEM88MS 28 27% 14 14% 2.421 0.008 
MEM89RA 47 46% 27 26% 2.904 0.001 
MEM90RS 37 36% 16 16% 3.347 0.001 
MEM91RA 55 53% 30 29% 3.538 0.001 
MEM92RS 43 42% 18 17% 3.815 0.001 
MEM93RS 28 27% 11 11% 3.023 0.001 
INQ46GA 53 51% 32 31% 2.972 0.001 
INQ47GS 49 48% 16 16% 4.947 0.001 
EXECUTIVE FUNTIONS, ASD and ADHD  142 
INQ48TA 51 50% 39 38% 1.686 0.045 
INQ49TS 45 44% 26 25% 2.785 0.003 
INQ50TS 51 50% 16 16% 5.205 0.001 
INQ51EA 57 55% 35 34% 3.083 0.001 
INQ52ES 59 57% 28 27% 4.373 0.001 
INQ53ZA 56 54% 39 38% 2.376 0.009 
INQ54ZS 54 52% 32 31% 3.108 0.001 
INQ66CA 60 58% 43 42% 2.369 0.009 
INQ67CS 53 51% 27 26% 3.717 0.001 
SOL55GA 60 58% 39 38% 2.928 0.001 
SOL56GS 54 52% 30 29% 3.403 0.001 
SOL57AA 54 52% 32 31% 3.108 0.001 
SOL58AS 49 48% 33 32% 2.277 0.001 
SOL59OA 57 55% 33 32% 3.371 0.001 
SOL60OS 37 36% 22 21% 2.312 0.01 
SOL61PA 57 55% 41 40% 2.232 0.013 
SOL62PS 41 40% 27 26% 2.074 0.019 
SOL63PS 45 44% 35 34% 1.43 0.076 
SOL68RA 54 52% 41 40% 1.82 0.035 
SOL69RS 48 47% 27 26% 3.041 0.001 
SOL70DA 43 42% 29 28% 2.046 0.02 
SOL71DS 36 35% 23 22% 2.004 0.023 
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ASD vs Control       
EFD Code 3  N = 38 Code 4  N = 38 
Fisher's 
z Sig. Level 
  n for 1s % for 1s n for 1s % for 1s 
Fisher's 
z p < ___ 
ATN1PA 18 47% 11 29% 1.653 0.049 
ATN2PS 20 53% 8 21% 2.854 0.002 
ATN3FA 19 50% 10 26% 2.125 0.017 
ATN4FS 18 47% 7 18% 2.686 0.004 
ATN5SA 16 42% 11 29% 1.198 0.115 
ATN6SS 21 55% 5 13% 3.869 0.001 
ENG7IA 18 47% 12 32% 1.408 0.079 
ENG8IS 19 50% 4 11% 3.639 0.001 
ENG9EA 12 32% 13 34% -0.244 0.404 
ENG10ES 21 55% 5 13% 3.869 0.001 
ENG11HS 15 39% 7 18% 2.023 0.022 
ENG12HS 12 32% 13 34% -0.244 0.404 
ENG13HS 2 5% 4 11% 0.625 0.266 
ENG14HS 9 24% 8 21% 0.275 0.392 
ENG15HS 16 42% 8 21% 1.974 0.024 
ENG16HA 13 34% 4 11% 2.374 0.009 
ENG17HS 17 45% 7 18% 2.468 0.007 
ENG18SS 18 47% 11 29% 1.653 0.049 
ENG19SA 14 37% 12 32% 0.484 0.314 
ENG20SS 17 45% 9 24% 1.934 0.027 
ENG22PA 14 37% 8 21% 1.518 0.065 
ENG23PS 18 47% 4 11% 3.435 0.001 
ENG24FA 19 50% 9 24% 2.378 0.009 
ENG25FS 21 55% 8 21% 3.07 0.001 
ENG26FA 15 39% 6 16% 2.309 0.011 
ENG27FS 15 39% 6 16% 2.309 0.011 
ENG28TA 15 39% 9 24% 1.481 0.069 
ENG29TS 12 32% 6 16% 1.619 0.053 
OPT35NA 13 34% 6 16% 1.854 0.032 
OPT36NS 11 29% 4 11% 1.92 0.027 
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OPT37NA 16 42% 4 11% 3.019 0.001 
OPT38NS 17 45% 4 11% 3.228 0.001 
OPT30DA 16 42% 7 18% 2.247 0.012 
OPT31DS 14 37% 16 42% -0.469 0.319 
OPT32DA 14 37% 13 34% 0.24 0.405 
OPT33DS 15 39% 17 45% -0.465 0.321 
OPT34DS 14 37% 8 21% 1.518 0.045 
OPT39CA 17 45% 13 34% 0.939 0.174 
OPT40CS 14 37% 10 26% 0.987 0.162 
OPT43BA 14 37% 12 32% 0.484 0.314 
OPT44BS 14 37% 8 21% 1.518 0.045 
OPT45BS 16 42% 12 32% 0.951 0.171 
EFF72TA 15 39% 14 37% 0.236 0.407 
EFF73TS 18 47% 17 45% 0.23 0.410 
EFF74PA 14 37% 12 32% 0.484 0.314 
EFF75PS 16 42% 9 24% 1.709 0.044 
EFF76RA 8 21% 8 21% 0 0.500 
EFF77RS 15 39% 8 21% 1.748 0.040 
EFF79RA 14 37% 10 26% 0.987 0.162 
EFF80RA 16 42% 9 24% 1.709 0.044 
EFF81RA 13 34% 9 24% 1.012 0.156 
EFF82RA 14 37% 4 11% 2.593 0.005 
EFF83RA 14 37% 13 34% 0.24 0.405 
EFF84RA 17 45% 10 26% 1.666 0.048 
EFF85SA 17 45% 8 21% 2.184 0.015 
EFF86SS 18 47% 6 16% 2.964 0.002 
MEM87MA 10 26% 10 26% 0 0.500 
MEM88MS 16 42% 3 8% 3.228 0.001 
MEM89RA 17 45% 12 32% 1.181 0.119 
MEM90RS 15 39% 6 16% 2.309 0.011 
MEM91RA 17 45% 13 34% 0.939 0.174 
MEM92RS 23 61% 8 21% 3.501 0.001 
MEM93RS 8 21% 4 11% 1.18 0.119 
INQ46GA 15 39% 17 45% -0.465 0.321 
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INQ47GS 19 50% 3 8% 3.639 0.001 
INQ48TA 16 42% 15 39% 0.233 0.408 
INQ49TS 27 71% 11 29% 3.671 0.001 
INQ50TS 16 42% 10 26% 1.451 0.073 
INQ51EA 15 39% 19 50% -0.923 0.356 
INQ52ES 19 50% 13 34% 1.39 0.082 
INQ53ZA 19 50% 17 45% 0.459 0.323 
INQ54ZS 16 42% 11 29% 1.198 0.115 
INQ66CA 10 26% 19 50% -2.125 0.017 
INQ67CS 14 37% 10 26% 0.987 0.162 
SOL55GA 15 39% 15 39% 0 0.500 
SOL56GS 21 55% 13 34% 1.846 0.032 
SOL57AA 15 39% 16 42% -0.233 0.408 
SOL58AS 18 47% 8 21% 2.418 0.008 
SOL59OA 10 26% 18 47% -1.902 0.029 
SOL60OS 17 45% 8 21% 2.197 0.014 
SOL61PA 12 32% 18 47% -1.408 0.079 
SOL62PS 17 45% 11 29% 1.427 0.077 
SOL63PS 10 26% 12 32% -0.506 0.306 
SOL68RA 14 37% 16 42% -0.469 0.319 
SOL69RS 16 42% 9 24% 1.709 0.044 
SOL70DA 15 39% 12 32% 0.719 0.236 
SOL71DS 33 87% 11 29% 4.86 0.001 
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ADHD vs ASD       
EFD Code 1   N = 103 Code 3  N = 38  Sig. Level 
  n for 1s % for 1s n for 1s % for 1s 
Fisher's 
z p < ___ 
ATN1PA 48 47% 18 47% -0.081 0.468 
ATN2PS 32 31% 20 53% -2.355 0.009 
ATN3FA 59 57% 19 50% 0.772 0.220 
ATN4FS 33 32% 18 47% -1.681 0.046 
ATN5SA 63 61% 16 42% 2.023 0.022 
ATN6SS 41 40% 21 55% -1.641 0.050 
ENG7IA 55 53% 18 47% 0.636 0.262 
ENG8IS 31 30% 19 50% -2.192 0.014 
ENG9EA 54 52% 12 32% 2.201 0.014 
ENG10ES 29 28% 21 55% -2.985 0.001 
ENG11HS 41 40% 15 39% 0.036 0.486 
ENG12HS 44 43% 12 32% 1.199 0.115 
ENG13HS 15 15% 2 5% 0.716 0.237 
ENG14HS 39 38% 9 24% 1.577 0.057 
ENG15HS 42 41% 16 42% -0.142 0.444 
ENG16HA 46 45% 13 34% 1.116 0.132 
ENG17HS 43 42% 17 45% -0.319 0.375 
ENG18SS 46 45% 18 47% -0.287 0.387 
ENG19SA 45 44% 14 37% 0.731 0.232 
ENG20SS 44 43% 17 45% -0.215 0.415 
ENG22PA 53 51% 14 37% 1.542 0.062 
ENG23PS 39 38% 18 47% -1.02 0.154 
ENG24FA 50 49% 19 50% -0.153 0.439 
ENG25FS 36 35% 21 55% -2.181 0.015 
ENG26FA 29 28% 15 39% -1.287 0.099 
ENG27FS 19 18% 15 39% -2.59 0.005 
ENG28TA 47 46% 15 39% 0.654 0.257 
ENG29TS 39 38% 12 32% 0.689 0.245 
OPT35NA 45 44% 13 34% 1.015 0.155 
OPT36NS 44 43% 11 29% 1.488 0.068 
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OPT37NA 42 41% 16 42% -0.142 0.444 
OPT38NS 47 46% 17 45% 0.095 0.462 
OPT30DA 43 42% 16 42% 0.038 0.485 
OPT31DS 57 55% 14 37% 3.928 0.001 
OPT32DA 48 47% 14 37% 1.036 0.150 
OPT33DS 52 50% 15 39% 1.162 0.123 
OPT34DS 34 33% 14 37% -0.426 0.335 
OPT39CA 64 62% 17 45% 1.854 0.032 
OPT40CS 40 39% 14 37% 0.216 0.414 
OPT43BA 62 60% 14 37% 2.468 0.007 
OPT44BS 48 47% 14 37% 1.036 0.150 
OPT45BS 53 51% 16 42% 0.986 0.162 
EFF72TA 48 47% 15 39% 0.755 0.225 
EFF73TS 53 51% 18 47% 0.431 0.333 
EFF74PA 49 48% 14 37% 1.137 0.128 
EFF75PS 51 50% 16 42% 0.782 0.217 
EFF76RA 40 39% 8 21% 1.977 0.024 
EFF77RS 29 28% 15 39% -1.287 0.099 
EFF79RA 55 53% 14 37% 1.745 0.041 
EFF80RA 51 50% 16 42% 0.782 0.217 
EFF81RA 52 50% 13 34% 1.72 0.043 
EFF82RA 24 23% 14 37% -1.608 0.054 
EFF83RA 54 52% 14 37% 1.643 0.050 
EFF84RA 44 43% 17 45% -0.215 0.415 
EFF85SA 43 42% 17 45% -0.319 0.750 
EFF86SS 31 30% 18 47% -1.911 0.028 
MEM87MA 49 48% 10 26% 2.27 0.012 
MEM88MS 22 21% 16 42% -2.463 0.007 
MEM89RA 56 54% 17 45% 1.016 0.155 
MEM90RS 30 29% 15 39% -1.17 0.121 
MEM91RA 61 59% 17 45% 1.535 0.062 
MEM92RS 46 45% 23 61% -1.672 0.047 
MEM93RS 7 7% 8 21% -2.436 0.007 
INQ46GA 66 64% 15 39% 2.622 0.004 
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INQ47GS 38 37% 19 50% -1.407 0.079 
INQ48TA 55 53% 16 42% 1.19 0.117 
INQ49TS 45 44% 27 71% -2.884 0.002 
INQ50TS 44 43% 16 42% 0.065 0.474 
INQ51EA 67 65% 15 39% 2.731 0.003 
INQ52ES 48 47% 19 50% -0.359 0.359 
INQ53ZA 68 66% 19 50% 1.736 0.041 
INQ54ZS 40 39% 16 42% -0.352 0.362 
INQ66CA 70 68% 10 26% 4.429 0.001 
INQ67CS 50 49% 14 37% 1.238 0.108 
SOL55GA 68 66% 15 39% 2.842 0.002 
SOL56GS 52 50% 21 55% -0.504 0.307 
SOL57AA 55 53% 15 39% 1.467 0.071 
SOL58AS 6 6% 18 47% -5.824 0.001 
SOL59OA 64 62% 10 26% 3.779 0.001 
SOL60OS 30 29% 17 45% -1.745 0.041 
SOL61PA 72 70% 12 32% 4.114 0.001 
SOL62PS 38 37% 17 45% -0.847 0.199 
SOL63PS 31 30% 10 26% 0.439 0.330 
SOL68RA 70 68% 14 37% 3.341 0.001 
SOL69RS 41 40% 16 42% -0.247 0.805 
SOL70DA 54 52% 15 39% 1.365 0.086 
SOL71DS 48 47% 33 87% -3.999 0.001 
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ADHD VS CONTROLS      
ESD Code 1   N = 103 Code 2  N = 103 Z Sig. Level 
 n for 1s % for 1s n for 1s % for 1s Fisher's z p < ___ 
ATN1PA 10 10% 0 0% 2.347 0.009 
ATN2PS 9 9% 1 1% 1.878 0.03 
ATN3FA 13 13% 1 1% 2.598 0.005 
ATN4FS 7 7% 0 0% 1.769 0.038 
ATN5SA 21 20% 2 2% 3.593 0.001 
ATN6SS 9 9% 0 0% 2.162 0.015 
ENG7IA 17 17% 3 3% 2.754 0.003 
ENG8IS 9 9% 0 0% 2.162 0.015 
ENG9EA 20 19% 4 4% 2.989 0.001 
ENG10ES 8 8% 1 1% 1.682 0.046 
ENG11HS 11 11% 1 1% 2.25 0.012 
ENG12HS 22 21% 1 1% 3.972 0.001 
ENG13HS 10 10% 1 1% 2.067 0.019 
ENG14HS 11 11% 0 0% 2.526 0.005 
ENG15HS 13 13% 3 3% 2.091 0.018 
ENG16HA 11 11% 3 3% 1.732 0.042 
ENG17HS 11 11% 3 3% 1.732 0.042 
ENG18SS 16 16% 0 0% 3.346 0.001 
ENG19SA 19 18% 2 2% 3.299 0.001 
ENG20SS 21 20% 3 3% 3.363 0.001 
ENG22PA 17 17% 3 3% 3.057 0.001 
ENG23PS 11 11% 0 0% 2.526 0.006 
ENG24FA 18 17% 2 2% 3.25 0.001 
ENG25FS 11 11% 0 0% 2.565 0.006 
ENG26FA 6 6% 0 0% 1.559 0.06 
ENG27FS 6 6% 0 0% 1.599 0.06 
ENG28TA 16 16% 1 1% 3.086 0.001 
ENG29TS 9 9% 0 0% 2.162 0.015 
OPT35NA 20 19% 0 0% 3.935 0.001 
OPT36NS 22 21% 0 0% 4.214 0.001 
OPT37NA 11 11% 1 1% 2.25 0.012 
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OPT38NS 13 13% 1 1% 2.598 0.005 
OPT30DA 15 15% 0 0% 3.19 0.001 
OPT31DS 34 33% 6 6% 4.932 0.001 
OPT32DA 23 22% 1 1% 4.11 0.001 
OPT33DS 29 28% 4 4% 4.634 0.001 
OPT34DS 10 10% 3 3% 1.77 0.04 
OPT39CA 22 21% 7 7% 3.009 0.001 
OPT40CS 16 16% 2 2% 3.035 0.001 
OPT43BA 22 21% 6 6% 3.51 0.001 
OPT44BS 15 15% 1 1% 2.927 0.002 
OPT45BS 17 17% 2 2% 3.195 0.001 
EFF72TA 28 27% 2 2% 4.554 0.001 
EFF73TS 22 21% 1 1% 4.079 0.001 
EFF74PA 21 20% 5 5% 3.357 0.001 
EFF75PS 14 14% 2 2% 2.702 0.001 
EFF76RA 11 11% 0 0% 2.526 0.006 
EFF77RS 8 8% 1 1% 1.682 0.046 
EFF79RA 21 20% 4 4% 3.507 0.001 
EFF80RA 20 19% 4 4% 3.355 0.001 
EFF81RA 23 22% 5 5% 3.659 0.001 
EFF82RA 4 4% 1 1% 0.803 0.211 
EFF83RA 20 19% 5 5% 3.2 0.001 
EFF84RA 23 22% 6 6% 3.406 0.001 
EFF85SA 16 16% 1 1% 3.192 0.001 
EFF86SS 8 8% 0 0% 1.969 0.025 
MEM87MA 15 15% 2 2% 2.675 0.004 
MEM88MS 10 10% 1 1% 2.163 0.015 
MEM89RA 16 16% 2 2% 3.035 0.001 
MEM90RS 7 7% 1 1% 1.559 0.051 
MEM91RA 14 14% 3 3% 2.53 0.006 
MEM92RS 8 8% 0 0% 1.969 0.025 
MEM93RS 5 5% 1 1% 1.106 0.134 
INQ46GA 26 25% 4 4% 3.854 0.001 
INQ47GS 13 13% 0 0% 2.868 0.002 
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INQ48TA 24 23% 4 4% 3.947 0.001 
INQ49TS 20 19% 1 1% 3.795 0.001 
INQ50TS 20 19% 3 3% 3.505 0.001 
INQ51EA 27 26% 4 4% 4.365 0.001 
INQ52ES 17 17% 3 3% 3.037 0.001 
INQ53ZA 28 27% 5 5% 4.369 0.001 
INQ54ZS 16 16% 1 1% 3.192 0.001 
INQ66CA 30 29% 6 6% 5.255 0.001 
INQ67CS 20 19% 6 6% 2.937 0.001 
SOL55GA 23 22% 5 5% 3.659 0.001 
SOL56GS 15 15% 1 1% 2.927 0.002 
SOL57AA 17 17% 2 2% 3.194 0.001 
SOL58AS 16 16% 2 2% 2.836 0.002 
SOL59OA 30 29% 7 7% 4.175 0.001 
SOL60OS 23 22% 2 2% 4.082 0.001 
SOL61PA 30 29% 3 3% 4.89 0.001 
SOL62PS 15 15% 1 1% 3.033 0.001 
SOL63PS 18 17% 1 1% 3.5 0.001 
SOL68RA 32 31% 5 5% 4.901 0.001 
SOL69RS 16 16% 2 2% 3.095 0.001 
SOL70DA 23 22% 2 2% 4.082 0.001 
SOL71DS 12 12% 1 1% 2.528 0.006 
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ASD Skill Deficit       
ESD Code 3  N = 38 Code 4  N = 38  Sig. Level 
  n for 1s % for 1s n for 1s % for 1s 
Fisher's 
z p < ___ 
ATN1PA 9 24% 2 5% 1.902 0.036 
ATN2PS 10 26% 0 0% 2.605 0.005 
ATN3FA 11 29% 3 8% 1.974 0.024 
ATN4FS 13 34% 1 3% 2.961 0.002 
ATN5SA 13 34% 4 11% 2.157 0.016 
ATN6SS 12 32% 2 5% 2.468 0.007 
ENG7IA 11 29% 3 8% 1.974 0.024 
ENG8IS 14 37% 1 3% 3.174 0.001 
ENG9EA 15 39% 3 8% 2.854 0.002 
ENG10ES 12 32% 2 5% 2.468 0.007 
ENG11HS 8 21% 2 5% 1.563 0.059 
ENG12HS 17 45% 2 5% 3.542 0.001 
ENG13HS 6 16% 1 3% 1.376 0.084 
ENG14HS 6 16% 1 3% 1.376 0.084 
ENG15HS 12 32% 1 3% 2.747 0.003 
ENG16HA 12 32% 2 5% 2.468 0.007 
ENG17HS 13 34% 1 3% 2.961 0.002 
ENG18SS 15 39% 1 3% 3.385 0.001 
ENG19SA 10 26% 1 3% 2.309 0.011 
ENG20SS 9 24% 1 3% 2.084 0.019 
ENG22PA 10 26% 2 5% 2.023 0.022 
ENG23PS 9 24% 2 5% 1.796 0.036 
ENG24FA 13 34% 4 11% 2.157 0.016 
ENG25FS 9 24% 1 3% 2.084 0.019 
ENG26FA 13 34% 1 3% 2.961 0.002 
ENG27FS 11 29% 1 3% 2.529 0.006 
ENG28TA 9 24% 1 3% 2.084 0.019 
ENG29TS 12 32% 0 0% 3.035 0.001 
OPT35NA 10 26% 1 3% 2.259 0.012 
OPT36NS 12 32% 1 3% 2.68 0.004 
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OPT37NA 13 34% 1 3% 2.885 0.002 
OPT38NS 10 26% 1 3% 2.259 0.012 
OPT30DA 12 32% 1 3% 2.68 0.004 
OPT31DS 19 50% 6 16% 3.174 0.001 
OPT32DA 19 50% 2 5% 3.818 0.001 
OPT33DS 9 24% 3 8% 1.483 0.069 
OPT34DS 14 37% 1 3% 3.087 0.001 
OPT39CA 14 37% 5 13% 2.384 0.009 
OPT40CS 12 32% 2 5% 2.404 0.008 
OPT43BA 18 47% 5 13% 3.246 0.001 
OPT44BS 18 47% 3 8% 3.369 0.001 
OPT45BS 16 42% 3 8% 2.965 0.002 
EFF72TA 15 39% 5 13% 2.605 0.005 
EFF73TS 14 37% 2 5% 2.818 0.002 
EFF74PA 16 42% 6 16% 2.529 0.006 
EFF75PS 17 45% 3 8% 3.168 0.001 
EFF76RA 8 21% 4 11% 0.989 0.161 
EFF77RS 5 13% 2 5% 0.812 0.208 
EFF79RA 20 53% 6 16% 3.385 0.001 
EFF80RA 16 42% 7 18% 2.247 0.012 
EFF81RA 17 45% 6 16% 2.747 0.003 
EFF82RA 12 32% 2 5% 2.404 0.008 
EFF83RA 13 34% 5 13% 2.158 0.016 
EFF84RA 10 26% 4 11% 1.442 0.075 
EFF85SA 11 29% 5 13% 1.688 0.046 
EFF86SS 11 29% 2 5% 2.193 0.0142 
MEM87MA 11 29% 4 11% 1.662 0.048 
MEM88MS 12 32% 2 5% 2.404 0.008 
MEM89RA 13 34% 6 16% 1.854 0.032 
MEM90RS 13 34% 2 5% 2.612 0.005 
MEM91RA 15 39% 5 13% 2.605 0.005 
MEM92RS 15 39% 2 5% 3.021 0.001 
MEM93RS 10 26% 1 3% 2.347 0.009 
INQ46GA 18 47% 5 13% 3.246 0.001 
EXECUTIVE FUNTIONS, ASD and ADHD  154 
INQ47GS 18 47% 2 5% 3.62 0.001 
INQ48TA 15 39% 4 11% 2.509 0.006 
INQ49TS 16 42% 3 8% 2.965 0.002 
INQ50TS 9 24% 3 8% 1.483 0.069 
INQ51EA 16 42% 4 11% 2.715 0.003 
INQ52ES 16 42% 3 8% 2.965 0.002 
INQ53ZA 14 37% 7 18% 1.796 0.036 
INQ54ZS 14 37% 3 8% 2.556 0.005 
INQ66CA 18 47% 6 16% 2.961 0.002 
INQ67CS 22 58% 2 5% 4.411 0.001 
SOL55GA 20 53% 6 16% 3.385 0.001 
SOL56GS 18 47% 3 8% 3.369 0.001 
SOL57AA 12 32% 3 8% 2.365 0.009 
SOL58AS 17 45% 3 8% 3.168 0.001 
SOL59OA 16 42% 7 18% 2.247 0.012 
SOL60OS 21 55% 3 8% 3.97 0.001 
SOL61PA 19 50% 6 16% 3.174 0.001 
SOL62PS 22 58% 3 8% 4.17 0.001 
SOL63PS 19 50% 2 5% 3.818 0.001 
SOL68RA 20 53% 5 13% 3.662 0.001 
SOL69RS 20 53% 3 8% 3.77 0.001 
SOL70DA 18 47% 4 11% 3.123 0.001 
SOL71DS 18 47% 2 5% 3.62 0.001 
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ADHD vs ASD Deficits      
ESD Code 1   N = 103 Code 3  N = 38  Sig. Level 
  n for 1s % for 1s n for 1s % for 1s 
Fisher's 
z p < ___ 
ATN1PA 10 10% 9 24% -2.156 0.016 
ATN2PS 9 9% 10 26% -2.712 0.003 
ATN3FA 13 13% 11 29% -2.289 0.011 
ATN4FS 7 7% 13 34% -4.14 0.001 
ATN5SA 21 20% 13 34% -1.702 0.044 
ATN6SS 9 9% 12 32% -3.38 0.001 
ENG7IA 17 17% 11 29% -1.643 0.050 
ENG8IS 9 9% 14 37% -4.008 0.001 
ENG9EA 20 19% 15 39% -2.446 0.007 
ENG10ES 8 8% 12 32% -3.596 0.001 
ENG11HS 11 11% 8 21% -1.601 0.055 
ENG12HS 22 21% 17 45% -2.754 0.003 
ENG13HS 10 10% 6 16% -1.01 0.156 
ENG14HS 11 11% 6 16% -0.827 0.204 
ENG15HS 13 13% 12 32% -2.615 0.005 
ENG16HA 11 11% 12 32% -2.98 0.001 
ENG17HS 11 11% 13 34% -3.299 0.001 
ENG18SS 16 16% 15 39% -3.046 0.001 
ENG19SA 19 18% 10 26% -1.026 0.152 
ENG20SS 21 20% 9 24% -0.424 0.336 
ENG22PA 17 17% 10 26% -1.314 0.094 
ENG23PS 11 11% 9 24% -1.964 0.025 
ENG24FA 18 17% 13 34% -2.129 0.017 
ENG25FS 11 11% 9 24% -1.964 0.025 
ENG26FA 6 6% 13 34% -4.38 0.001 
ENG27FS 6 6% 11 29% -3.741 0.001 
ENG28TA 16 16% 9 24% -1.124 0.131 
ENG29TS 9 9% 12 32% -3.38 0.001 
OPT35NA 20 19% 10 26% -0.888 0.187 
OPT36NS 22 21% 12 32% -1.259 0.104 
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OPT37NA 11 11% 13 34% -3.299 0.001 
OPT38NS 13 13% 10 26% -1.953 0.025 
OPT30DA 15 15% 12 32% -2.278 0.011 
OPT31DS 34 33% 19 50% -1.848 0.032 
OPT32DA 23 22% 19 50% -3.188 0.001 
OPT33DS 29 28% 9 24% 0.531 0.298 
OPT34DS 10 10% 14 37% -3.804 0.001 
OPT39CA 22 21% 14 37% -1.871 0.031 
OPT40CS 16 16% 12 32% -2.119 0.017 
OPT43BA 22 21% 18 47% -3.04 0.001 
OPT44BS 15 15% 18 47% -4.082 0.001 
OPT45BS 17 17% 16 42% -3.186 0.001 
EFF72TA 28 27% 15 39% -1.406 0.080 
EFF73TS 22 21% 14 37% -1.871 0.031 
EFF74PA 21 20% 16 42% -2.601 0.005 
EFF75PS 14 14% 17 45% -3.962 0.001 
EFF76RA 11 11% 8 21% -1.601 0.055 
EFF77RS 8 8% 5 13% -0.982 0.163 
EFF79RA 21 20% 20 53% -3.741 0.001 
EFF80RA 20 19% 16 42% -2.741 0.003 
EFF81RA 23 22% 17 45% -2.619 0.004 
EFF82RA 4 4% 12 32% -4.583 0.001 
EFF83RA 20 19% 13 34% -1.841 0.033 
EFF84RA 23 22% 10 26% -0.496 0.310 
EFF85SA 16 16% 11 29% -1.796 0.036 
EFF86SS 8 8% 11 29% -3.268 0.001 
MEM87MA 15 15% 11 29% -1.954 0.025 
MEM88MS 10 10% 12 32% -3.175 0.001 
MEM89RA 16 16% 13 34% -2.434 0.008 
MEM90RS 7 7% 13 34% -4.14 0.001 
MEM91RA 14 14% 15 39% -3.374 0.001 
MEM92RS 8 8% 15 39% -4.521 0.001 
MEM93RS 5 5% 10 26% -3.667 0.001 
INQ46GA 26 25% 18 47% -2.516 0.006 
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INQ47GS 13 13% 18 47% -4.42 0.001 
INQ48TA 24 23% 15 39% -1.905 0.028 
INQ49TS 20 19% 16 42% -2.741 0.003 
INQ50TS 20 19% 9 24% -0.556 0.289 
INQ51EA 27 26% 16 42% -1.819 0.035 
INQ52ES 17 17% 16 42% -3.186 0.001 
INQ53ZA 28 27% 14 37% -1.113 0.133 
INQ54ZS 16 16% 14 37% -2.743 0.003 
INQ66CA 30 29% 18 47% -2.028 0.021 
INQ67CS 20 19% 22 58% -4.433 0.001 
SOL55GA 23 22% 20 53% -3.468 0.001 
SOL56GS 15 15% 18 47% -4.082 0.001 
SOL57AA 17 17% 12 32% -1.965 0.001 
SOL58AS 16 16% 17 45% 0.0247 0.001 
SOL59OA 59 57% 16 42% 1.602 0.055 
SOL60OS 23 22% 21 55% -3.745 0.001 
SOL61PA 30 29% 19 50% -2.31 0.010 
SOL62PS 15 15% 22 58% -5.189 0.001 
SOL63PS 18 17% 19 50% -3.895 0.001 
SOL68RA 32 31% 20 53% -2.355 0.009 
SOL69RS 16 16% 20 53% -4.482 0.001 
SOL70DA 23 22% 18 47% -2.905 0.002 
SOL71DS 12 12% 18 47% -4.598 0.001 
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Self-Realization Dev Delays     
  Code 1   N = 103 Code 2  N = 103 Fisher's z Sig. Level 
  n for 1s % for 1s n for 1s % for 1s   p < ___ 
SR96SAW 19 18% 9 9% 2.033 0.021 
SR97SAW 15 15% 14 14% 0.2 0.421 
SR98SAW 11 11% 15 15% -0.839 0.201 
SR99OAW 21 20% 21 20% 0 0.5 
SR100OAW 23 22% 20 19% 0.514 0.304 
SR101OAW 18 17% 17 17% 0.186 0.426 
SR102OAW 21 20% 21 20% 0 0.5 
SR103OAW 23 22% 26 25% -0.491 0.312 
SR104SAN 17 17% 7 7% 2.172 0.015 
SR105SAN 21 20% 10 10% 2.144 0.016 
SR106SAN 21 20% 22 21% -0.171 0.432 
 
Self-Determination Dev Delays 
  Code 1   N = 103 Code 2  N = 103 Fisher's z Sig. Level 
  n for 1s % for 1s n for 1s % for 1s   p < ___ 
SD107GO 25 24% 14 14% 1.956 0.025 
SD108GO 24 23% 21 20% 0.506 0.306 
SD109GO 17 17% 20 19% -0.545 0.293 
SD110PL 38 37% 19 18% 2.959 0.002 
SD111PL 38 37% 22 21% 2.454 0.007 
SD112PL 33 32% 22 21% 1.732 0.042 
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Appendix C: Percentages of ECDs, EFDs, and ESDs by MEFS Item 
EC Cluster     
  Arena Executive Capacity Deficit (EFD + ESD) 
    Item Control Groups Clinical Groups 
ATTENTION 
ADHD 
CON ASD CON ADHD ASD 
  Academic Arena  % of Group Rated  as Having an ECD 
    Aware with school tasks 22% 34% 56%* 71%** 
    Focused with school tasks 32% 34% 70%* 79%* 
    Sustains with school tasks 35% 39% 82%* 76%* 
  Self/Social Arena     
Aware during social interactions 16% 21% 40%* 79%* 
Focused in social interactions 18% 21% 39%* 82%** 
Sustains with social interactions 18% 18% 49%* 87%** 
     
 Color Code for ECDs   
 0-25% 26-50% 51-75% >75% 
     
 Executive Function Deficit (EFD) 
 Control Groups Clinical Groups 
ATTENTION  
ADHD 
CON ASD CON ADHD ASD 
  Academic Arena  % of Group Rated  as Having an EFD 
Aware with school tasks 22% 29% 47%* 47% 
Focused with school tasks 31% 26% 57%* 50% 
Sustains with school tasks 33% 29% 61%* 42% 
  Self/Social Arena     
Aware during social interactions 15% 21% 32%* 53%** 
Focused in social interactions 18% 18% 32%* 47%* 
Sustains with social interactions 18% 13% 40%* 55%* 
     
 Color Code for EFDs   
 0-10% 11-35% 36-50% >50% 
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 Executive Skill Deficit (ESD) 
 Control Groups Clinical Groups 
ATTENTION 
ADHD 
CON ASD CON ADHD ASD 
Academic Arena  % of Group Rated  as Having an ESD 
Aware with school tasks 0% 5% 10%* 24% 
Focused with school tasks 1% 8% 13%* 29% 
Sustains with school tasks 2% 11% 20%* 34% 
  Self/Social Arena     
Aware during social interactions 1% 0% 9% 26%** 
Focused in social interactions 0% 3% 7% 34%** 
Sustains with social interactions 0% 5% 9% 32%** 
*Clinical Group % Significantly Greater than Control Group %   
**Clinical Group %Significantly Greater than other Clinical Group %   
 -* Not Significantly Greater than Control Group but Significantly Greater than Other Clinical 
Group 
     
EC Cluster     
  Arena Executive Capacity Deficit (EFD + ESD) 
    Item Control Groups Clinical Groups 
ENGAGEMENT 
ADHD 
CON ASD CON ADHD ASD 
  Academic Arena  % of Group Rated  as Having an ECD 
Starts school tasks 28% 39% 70%* 76%* 
Effortful with school tasks 32% 42% 72%* 71%* 
Inhibits with challenging school tasks 18% 16% 55%* 66%* 
Stops playing a game 28% 34% 62%* 63%* 
Returns to school tasks 23% 26% 68%* 63%* 
Tries different ways for school tasks 25% 34% 66%* 84%* 
Accepts changes in school 14% 18% 34%* 74%** 
Shifts for school tasks 24% 26% 61%* 63%* 
  Self/Social Arena     
Starts social interactions 17% 13% 39%* 87%** 
Effortful in social interactions 18% 18% 36%* 87%** 
Waits turn 17% 24% 50%* 61%* 
Thinks before acting 31% 39% 64%* 76%* 
Refrains from aggression 11% 13% 24%* 21% 
Inhibits thoughtless comments 21% 24% 49%* 39% 
Inhibits in frustrating situations 21% 24% 53%* 74%* 
Inhibits in social situations 23% 21% 52%* 79%** 
Stops talking about one thing 24% 32% 60%* 87%** 
Stops annoying others 23% 26% 63%* 68%* 
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Returns in social interactions 15% 16% 49%* 71%** 
Accept good ideas from others 15% 24% 46%* 79%** 
Accepts changes in social patterns 11% 18% 24%* 68%** 
Shifts in social interactions 13% 16% 47%* 63%* 
       
 Color Code for ECDs   
 0-25% 26-50% 51-75% >75% 
 Executive Function Deficit (EFD) 
 Control Groups Clinical Groups 
ENGAGEMENT 
ADHD 
CON ASD CON ADHD ASD 
  Academic Arena  % of Group Rated  as Having an EFD 
Starts school tasks 25% 32% 53%* 47% 
Effortful with school tasks 28% 34% 52%* 32% 
Inhibits with challenging school tasks 16% 11% 45%* 34%* 
Stops playing a game 26% 32% 44%* 37% 
Returns to school tasks 20% 21% 51%* 37% 
Tries different ways for school tasks 23% 24% 49%* 50%* 
Accepts changes in school 14% 16% 28%* 39% 
Shifts for school tasks 23% 24% 46%* 39% 
  Self/Social Arena     
Starts social interactions 17% 11% 30%* 50%* 
Effortful in social interactions 17% 13% 28% 55%** 
Waits turn 16% 18% 40%* 39% 
Thinks before acting 30% 34% 43% 32% 
Refrains from aggression 10% 11% 15% 5% 
Inhibits thoughtless comments 21% 21% 38%* 24% 
Inhibits in frustrating situations 18% 21% 41%* 42% 
Inhibits in social situations 20% 18% 42%* 45%* 
Stops talking about one thing 24% 29% 45%* 47% 
Stops annoying others 20% 24% 43%* 45% 
Returns in social interactions 15% 11% 38%* 47%* 
Accept good ideas from others 15% 21% 35%* 55%* 
Accepts changes in social patterns 11% 16% 18% 39%-* 
Shifts in social interactions 13% 16% 38%* 32% 
     
 Color Code for EFDs   
 0-10% 11-35% 36-50% >50% 
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 Executive Skill Deficit (ESD) 
 Control Groups Clinical Groups 
ENGAGEMENT 
ADHD 
CON ASD CON ADHD ASD 
Academic Arena  % of Group Rated  as Having an ESD 
Starts school tasks 3% 8% 17%* 29% 
Effortful with school tasks 4% 8% 19%* 39%** 
Inhibits with challenging school tasks 3% 5% 11% 32%** 
Stops playing a game 2% 3% 18%* 26% 
Returns to school tasks 3% 5% 17%* 26% 
Tries different ways for school tasks 2% 11% 17%* 34% 
Accepts changes in school 0% 3% 6% 34%** 
Shifts for school tasks 1% 3% 16%* 24% 
  Self/Social Arena     
Starts social interactions 0% 3% 9% 37%** 
Effortful in social interactions 1% 5% 8% 32%** 
Waits turn 1% 5% 11% 21% 
Thinks before acting 1% 5% 21%* 45%** 
Refrains from aggression 1% 3% 10% 16% 
Inhibits thoughtless comments 0% 3% 11%* 16% 
Inhibits in frustrating situations 3% 3% 13% 32%** 
Inhibits in social situations 3% 3% 11% 34%** 
Stops talking about one thing 0% 3% 16%* 39%** 
Stops annoying others 3% 3% 20%* 24% 
Returns in social interactions 0% 5% 11%* 24% 
Accept good ideas from others 0% 3% 11%* 24% 
Accepts changes in social patterns 0% 3% 6% 29%** 
Shifts in social interactions 0% 0% 9% 32%** 
*Clinical Group % Significantly Greater than Control Group %   
**Clinical Group %Significantly Greater than other Clinical Group %   
 -* Not Significantly Greater than Control Group but Significantly Greater than Other Clinical 
Group 
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EC Cluster     
  Arena Executive Capacity Deficit (EFD + ESD) 
    Item Control Groups Clinical Groups 
OPTIMIZATION 
ADHD 
CON ASD CON ADHD ASD 
  Academic Arena  % of Group Rated  as Having an ECD 
Monitors school task performance 16% 18% 63%* 61%* 
Monitors school situations 16% 13% 51%* 76%** 
Activity level fits school tasks 18% 21% 56%* 74%* 
Emotional response fits school tasks 28% 39% 69%* 87%* 
Fixes errors in school tasks 43% 47% 83%* 82%* 
Balances school task elements 30% 45% 82%* 84%* 
  Self/Social Arena     
Monitors social interactions 17% 13% 64%* 61%* 
Monitors personal appearance 20% 13% 58%* 71%* 
Activity level fits social situation 45% 58% 88%* 87%* 
Emotional response fits social 
interactions 31% 53% 79%* 63% 
Modulates sensory stimulation 21% 24% 43%* 74%** 
Makes social interaction corrections 23% 32% 54%* 68%* 
Balances social interactions 23% 29% 61%* 84%** 
Balances personal activity, care, habits 26% 39% 68%* 84%* 
       
 Color Code for ECDs   
 0-25% 26-50% 51-75% >75% 
     
 Executive Function Deficit (EFD) 
 Control Groups Clinical Groups 
OPTIMIZATION 
ADHD 
CON ASD CON ADHD ASD 
  Academic Arena  % of Group Rated  as Having an EFD 
Monitors school task performance 16% 16% 44%* 34% 
Monitors school situations 15% 11% 41%* 42%* 
Activity level fits school tasks 18% 18% 42%* 42% 
Emotional response fits school tasks 27% 34% 47%* 37% 
Fixes errors in school tasks 36% 34% 62%* 45% 
Balances school task elements 24% 32% 60%** 37% 
  Self/Social Arena     
Monitors social interactions 17% 11% 43%* 29% 
Monitors personal appearance 19% 11% 46%* 45%* 
Activity level fits social situation 39% 42% 55%** 37% 
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Emotional response fits social 
interactions 27% 45% 50%* 39% 
Modulates sensory stimulation 18% 21% 33%* 37% 
Makes social interaction corrections 21% 26% 39%* 37% 
Balances social interactions 22% 21% 47%* 37% 
Balances personal activity, care, habits 24% 32% 51%* 42% 
     
 Color Code for EFDs   
 0-10% 11-35% 36-50% >50% 
     
 Executive Skill Deficit (ESD) 
 Control Groups Clinical Groups 
OPTIMIZATION 
ADHD 
CON ASD CON ADHD ASD 
Academic Arena  % of Group Rated  as Having an ESD 
Monitors school task performance 0% 3% 19%* 26% 
Monitors school situations 1% 3% 11% 34%** 
Activity level fits school tasks 0% 3% 15%* 32%* 
Emotional response fits school tasks 1% 5% 22%* 50%** 
Fixes errors in school tasks 7% 13% 21%* 37% 
Balances school task elements 6% 13% 21%* 47%** 
  Self/Social Arena     
Monitors social interactions 0% 3% 21%* 32%* 
Monitors personal appearance 1% 3% 13%* 26% 
Activity level fits social situation 6% 16% 33%* 50%* 
Emotional response fits social 
interactions 4% 8% 28%* 24% 
Modulates sensory stimulation 3% 3% 10% 37%** 
Makes social interaction corrections 2% 5% 16%* 32% 
Balances social interactions 1% 8% 15%* 47%** 
Balances personal activity, care, habits 2% 8% 17%* 42%** 
*Clinical Group % Significantly Greater than Control Group %   
**Clinical Group %Significantly Greater than other Clinical Group %   
 -* Not Significantly Greater than Control Group but Significantly Greater than Other Clinical 
Group 
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EC Cluster     
  Arena Executive Capacity Deficit (EFD + ESD) 
    Item Control Groups Clinical Groups 
EFFICIENCY 
ADHD 
CON ASD CON ADHD ASD 
  Academic Arena  % of Group Rated  as Having an ECD 
Keeps track of time with school tasks 41% 50% 74%* 79%* 
Changes pace with school tasks 45% 47% 68%* 79%* 
Uses routines for school tasks 24% 32% 50%* 42% 
Gets ideas onto paper effectively 44% 42% 74%* 89%* 
Uses routines and strategies on tests 35% 42% 69%* 84%* 
Uses routines and strategies with school 
tasks 36% 39% 73%* 79%* 
Participates in class discussions 20% 16% 27% 68%** 
Brings materials home from school 28% 47% 72%* 71%* 
Hands in school work 25% 37% 65%* 71%* 
Gets the steps in the correct order for 
school tasks 22% 34% 57%* 74%* 
  Self/Social Arena     
Keeps track of time in social interactions 41% 50% 73%* 84%* 
Changes pace in social interactions 31% 32% 63%* 87%** 
Uses routines for social interactions 19% 26% 36%* 53%* 
Gets the right order when telling stories 16% 26% 45%* 76%** 
       
 
 
Color Code for ECDs   
 0-25% 26-50% 51-75% >75% 
     
 Executive Function Deficit (EFD) 
 Control Groups Clinical Groups 
EFFICIENCY 
ADHD 
CON ASD CON ADHD ASD 
  Academic Arena  % of Group Rated  as Having an EFD 
Keeps track of time with school tasks 39% 37% 47% 39% 
Changes pace with school tasks 40% 32% 48% 37% 
Uses routines for school tasks 24% 21% 39% 21% 
Gets ideas onto paper effectively 40% 26% 53% 37% 
Uses routines and strategies on tests 31% 24% 50%* 42% 
Uses routines and strategies with school 
tasks 31% 24% 50%* 34% 
Participates in class discussions 19% 11% 23% 37%* 
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Brings materials home from school 23% 34% 52%* 37% 
Hands in school work 19% 26% 43%* 45% 
Gets the steps in the correct order for 
school tasks 21% 21% 42%* 45% 
  Self/Social Arena     
Keeps track of time in social interactions 40% 45% 51% 47% 
Changes pace in social interactions 29% 24% 50%* 42% 
Uses routines for social interactions 18% 21% 28% 39% 
Gets the right order when telling stories 16% 16% 37%* 47%* 
     
 Color Code for EFDs   
 0-10% 11-35% 36-50% >50% 
     
 Executive Skill Deficit (ESD) 
 Control Groups Clinical Groups 
EFFICIENCY 
ADHD 
CON ASD CON ADHD ASD 
Academic Arena  % of Group Rated  as Having an ESD 
Keeps track of time with school tasks 2% 13% 27%* 39%* 
Changes pace with school tasks 5% 16% 20%* 42%** 
Uses routines for school tasks 0% 11% 11% 21% 
Gets ideas onto paper effectively 4% 16% 20%* 53%** 
Uses routines and strategies on tests 4% 18% 19%* 42%-* 
Uses routines and strategies with school 
tasks 5% 16% 22%* 45%** 
Participates in class discussions 1% 5% 4% 32%** 
Brings materials home from school 5% 13% 19%* 34% 
Hands in school work 6% 11% 22%* 26% 
Gets the steps in the correct order for 
school tasks 1% 13% 16%* 29% 
  Self/Social Arena     
Keeps track of time in social interactions 1% 5% 21%* 37%* 
Changes pace in social interactions 2% 8% 14%* 45%** 
Uses routines for social interactions 1% 5% 8% 13% 
Gets the right order when telling stories 0% 5% 8% 29%-* 
*Clinical Group % Significantly Greater than Control Group %   
**Clinical Group %Significantly Greater than other Clinical Group %   
 -* Not Significantly Greater than Control Group but Significantly Greater than Other Clinical 
Group 
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EC Cluster     
  Arena Executive Capacity Deficit (EFD + ESD) 
    Item Control Groups Clinical Groups 
MEMORY 
ADHD 
CON ASD CON ADHD ASD 
  Academic Arena  % of Group Rated  as Having an ECD 
Keeps information in mind for school 
tasks 21% 32% 57%* 58%* 
Stores and recall school information 28% 37% 61%* 79%* 
Recalls information for tests 32% 39% 67%* 84%* 
  Self/Social Arena     
Keeps information in mind in social 
interactions 15% 24% 37%* 76%** 
Stores and retrieves social information 17% 29% 43%* 79%** 
Recalls information in social interactions 17% 24% 50%* 87%** 
Recalls information about self 12% 24% 32%* 68%** 
       
 Color Code for ECDs   
 0-25% 26-50% 51-75% >75% 
 
     
 Executive Function Deficit (EFD) 
 Control Groups Clinical Groups 
MEMORY 
ADHD 
CON ASD CON ADHD ASD 
  Academic Arena  % of Group Rated  as Having an EFD 
Keeps information in mind for school 
tasks 19% 26% 43%* 26% 
Stores and recall school information 26% 32% 46%* 45% 
Recalls information for tests 29% 34% 53%* 45% 
  Self/Social Arena     
Keeps information in mind in social 
interactions 14% 8% 27%* 42%** 
Stores and retrieves social information 16% 16% 36%* 39% 
Recalls information in social interactions 17% 21% 42%* 61%* 
Recalls information about self 11% 11% 27%* 21%-* 
     
 Color Code for EFDs   
 0-10% 11-35% 36-50% >50% 
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 Executive Skill Deficit (ESD) 
 Control Groups Clinical Groups 
MEMORY 
ADHD 
CON ASD CON ADHD ASD 
Academic Arena  % of Group Rated  as Having an ESD 
Keeps information in mind for school 
tasks 2% 11% 15%* 29% 
Stores and recall school information 2% 16% 16%* 34%-* 
Recalls information for tests 3% 13% 14%* 39%** 
  Self/Social Arena     
Keeps information in mind in social 
interactions 1% 5% 10% 32%** 
Stores and retrieves social information 1% 5% 7% 34%** 
Recalls information in social interactions 0% 5% 8% 39%** 
Recalls information about self 1% 3% 5% 26%** 
*Clinical Group % Significantly Greater than Control Group %   
**Clinical Group %Significantly Greater than other Clinical Group %   
 -* Not Significantly Greater than Control Group but Significantly Greater than Other Clinical 
Group 
     
EC Cluster     
  Arena Executive Capacity Deficit (EFD + ESD) 
    Item Control Groups Clinical Groups 
INQUIRY 
ADHD 
CON ASD CON ADHD ASD 
  Academic Arena  % of Group Rated  as Having an ECD 
Accurately estimates difficulty/demands 
of school tasks 35% 50% 77%* 87%* 
Anticipates events at school 42% 47% 73%* 84%* 
Estimates time for school tasks 38% 58% 82%* 82% 
Examines and analyzes school tasks 43% 53% 82%* 87%* 
Evaluates the quality of school work 48% 55% 87%* 84%* 
  Self/Social Arena     
Figures out how to interact in social 
situations. 16% 18% 60%* 89%** 
Anticipates affects of own actions 26% 37% 63%* 95%** 
Anticipates the consequences of own 
actions 18% 37% 69%* 84%* 
Estimates time in social situations 30% 53% 74%* 87%* 
Examines and analyzes social 
interactions 32% 45% 68%* 89%* 
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Evaluates the quality of social 
interactions 32% 42% 71%* 89%* 
       
 Color Code for ECDs   
 0-25% 26-50% 51-75% >75% 
     
 Executive Function Deficit (EFD) 
 Control Groups Clinical Groups 
INQUIRY 
ADHD 
CON ASD CON ADHD ASD 
  Academic Arena  % of Group Rated  as Having an EFD 
Accurately estimates difficulty/demands 
of school tasks 31% 45% 51%** 39% 
Anticipates events at school 38% 39% 50% 42% 
Estimates time for school tasks 34% 50% 55%** 39% 
Examines and analyzes school tasks 38% 45% 54%* 50% 
Evaluates the quality of school work 42% 50% 58%** 26% 
  Self/Social Arena     
Figures out how to interact in social 
situations. 16% 8% 48%* 50%* 
Anticipates affects of own actions 25% 29% 44%* 71%** 
Anticipates the consequences of own 
actions 16% 26% 50%* 42% 
Estimates time in social situations 27% 34% 57%* 50% 
Examines and analyzes social 
interactions 31% 29% 52%* 42% 
Evaluates the quality of social 
interactions 26% 26% 51%* 37% 
     
 Color Code for EFDs   
 0-10% 11-35% 36-50% >50% 
     
 Executive Skill Deficit (ESD) 
 Control Groups Clinical Groups 
INQUIRY 
ADHD 
CON ASD CON ADHD ASD 
Academic Arena  % of Group Rated  as Having an ESD 
Accurately estimates difficulty/demands 
of school tasks 4% 13% 25%* 47%** 
Anticipates events at school 4% 11% 23%* 39%* 
Estimates time for school tasks 4% 11% 26%* 42%* 
Examines and analyzes school tasks 5% 18% 27%* 37% 
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Evaluates the quality of school work 6% 16% 29%* 47%* 
  Self/Social Arena     
Figures out how to interact in social 
situations. 0% 5% 13%* 47%** 
Anticipates affects of own actions 1% 8% 19%* 42%** 
Anticipates the consequences of own 
actions 3% 8% 19%* 24% 
Estimates time in social situations 3% 8% 17%* 42%** 
Examines and analyzes social 
interactions 1% 8% 16%* 37%** 
Evaluates the quality of social 
interactions 6% 5% 19%* 58%** 
*Clinical Group % Significantly Greater than Control Group %   
**Clinical Group %Significantly Greater than other Clinical Group %   
 -* Not Significantly Greater than Control Group but Significantly Greater than Other Clinical 
Group 
     
EC Cluster     
  Arena Executive Capacity Deficit (EFD + ESD) 
    Item Control Groups Clinical Groups 
SOLUTION  
ADHD 
CON ASD CON ADHD ASD 
  Academic Arena  % of Group Rated  as Having an ECD 
Comes up with new ways to solve school 
tasks 43% 47% 81%* 87%* 
Sees similarities in ideas 33% 50% 69%* 84%* 
Organizes school tasks. 39% 55% 84%* 82%* 
Makes plans for school tasks.  43% 55% 84%* 89%* 
Orders school tasks 45% 50% 83%* 89%* 
Makes own decisions about school 30% 37% 64%* 87%* 
  Self/Social Arena     
Comes up with ne ways to solve social 
issues 30% 42% 67%* 87%* 
Sees similarities in social interactions 34% 39% 63%* 89%** 
Organizes social activities. 23% 37% 58%* 95%** 
Makes plans for social activities. 27% 34% 54%* 95%** 
Makes plans for the use of own time. 35% 45% 61%* 79%* 
Handles social activities 28% 34% 62%* 89%** 
Makes own decisions about social 
situations 23% 29% 47%* 87%** 
 Color Code for ECDs   
 0-25% 26-50% 51-75% >75% 
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 Executive Function Deficit (EFD) 
 Control Groups Clinical Groups 
SOLUTION  
ADHD 
CON ASD CON ADHD ASD 
  Academic Arena  % of Group Rated  as Having an EFD 
Comes up with new ways to solve school 
tasks 38% 39% 58%** 39% 
Sees similarities in ideas 31% 42% 52%* 39% 
Organizes school tasks. 32% 47% 55%** 26% 
Makes plans for school tasks.  40% 47% 55%** 32% 
Orders school tasks 40% 42% 52%** 37% 
Makes own decisions about school 28% 32% 42% 39% 
  Self/Social Arena     
Comes up with ne ways to solve social 
issues 29% 34% 52%* 55% 
Sees similarities in social interactions 32% 21% 48%* 47%** 
Organizes social activities. 21% 21% 36%* 45% 
Makes plans for social activities. 26% 29% 40% 45% 
Makes plans for the use of own time. 34% 32% 44% 26% 
Handles social activities 26% 24% 47%* 42% 
Makes own decisions about social 
situations 22% 29% 35% 87%** 
Handles social activities 26% 24% 47%* 42% 
Makes own decisions about school 28% 32% 42% 39% 
Makes own decisions about social 
situations 22% 29% 35% 87%** 
 Color Code for EFDs   
 0-10% 11-35% 36-50% >50% 
 Executive Skill Deficit (ESD) 
 Control Groups Clinical Groups 
SOLUTION  
ADHD 
CON ASD CON ADHD ASD 
Academic Arena  % of Group Rated  as Having an ESD 
Comes up with new ways to solve school 
tasks 5% 16% 22%* 53%** 
Sees similarities in ideas 2% 8% 17%* 32%** 
Organizes school tasks. 7% 18% 29%* 42% 
Makes plans for school tasks.  3% 16% 29%* 50%* 
Orders school tasks 5% 13% 31%* 53%** 
Makes own decisions about school 2% 11% 22%* 47%** 
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Self/Social Arena 
Comes up with new ways to solve social 
issues 1% 8% 15%* 47%** 
Sees similarities in social interactions 2% 8% 16%* 45%** 
Organizes social activities. 2% 8% 22%* 55%** 
Makes plans for social activities. 1% 8% 15%* 58%** 
Makes plans for the use of own time. 1% 5% 17%* 50%** 
Handles social activities 2% 8% 16%* 53%** 
Makes own decisions about social 
situations 1% 5% 12%* 47%** 
Handles social activities 2% 8% 16%* 53%** 
Makes own decisions about school 2% 11% 22%* 47%** 
Makes own decisions about social 
situations 1% 5% 12%* 47%** 
*Clinical Group % Significantly Greater than Control Group %   
**Clinical Group %Significantly Greater than other Clinical Group %   
-* Not Significantly Greater than Control Group but Significantly Greater than Other 
Clinical Group 
